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ABBREVIATIONSAND ACRONYMS

AOC area of concern

ASR Archives Search Report

CSM Conceptua Site Model

CWM chemical warfare materiel

DoD Department of Defense

DQO Data Quality Objective

ERTC Engineer Replacement Training Center
Forest Service U.S. Department of Agriculture Forest Service
FS Feasibility Study

oF degrees Fahrenheit

FUDS Formerly Used Defense Site

GPS Global Positioning System

HRS Hazard Ranking System

INPR inventory project report

MC munitions constituents

MEC munitions and explosives of concern

Mo/l microgram(s) per liter

mg/kg milligram(s) per kilogram

mg/L milligram(s) per liter

mm millimeter

MRSPP Munitions Response Site Prioritization Protocol
NDAI No Department of Defense Action Indicated
ODEQ Oregon Department of Environmental Quality
OR Oregon

PA Preliminary Assessment

RAC Risk Assessment Code

RBC Risk-Based Concentration(s)

RI Remedia Investigation

Shaw Shaw Environmental, Inc.

SHPO State Historic Preservation Office

Sl Site Inspection

SROA Sunriver Owners Association

SSWP Site-Specific Work Plan

TAL target anayte list

TPP Technical Project Planning

USACE U.S. Army Corps of Engineers

USEPA U.S. Environmental Protection Agency
UXxo unexploded ordnance

Work Plan  Type 1 Work Plan, Ste Inspections at Multiple Stes
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Administrative | nformation

Site I nspection Technical Project PlanningM eeting
CampAbbot April4, 2006



The Technical Project Planning (TPP) Memorandum is one in a series of documents used during
the Site Inspection (SI) process to document the information collected and processes used to
evaluate Formerly Used Defense Sites (FUDS) for the possible presence of munitions and
explosives of concern (MEC) and/or munitions constituents (MC). TPP Meeting information
provided in this Memorandum reflects both the original version of information shared with
meeting participants, as well as changes/updates to site-specific information obtained during the
TPP Mesting.

This TPP Memorandum addresses the Sl for the former Camp Abbot, located at Sunriver,
Oregon (OR). The TPP Mesting for the former Camp Abbot was conducted on April 4, 2006 at
the Meeting Room, Sunriver Resort, Sunriver, OR. Representatives from the U.S. Army Corps
of Engineers (USACE) — Omaha Design Center and Seattle District, Oregon Department of
Environmental Quality (ODEQ), and Shaw Environmental, Inc. (Shaw) were in attendance. In
addition, members of the Sunriver Owners Association (SROA) and a representative of the
Sunriver Resort participated in the morning TPP discussion. A separate public meeting was held
in the evening at the Great Hall meeting room, Sunriver Resort, Sunriver, OR Thirteen
community members attended the public meeting. A windshield site tour was conducted during
the afternoon of April 4, 2006.

The TPP Memorandum documents discussions for the TPP meeting and includes the sections
described below:

= Administrative Information: includes meeting logistics, the list of attendees, and a
summary of the meeting;

= Sitelnspection Objectives. provides the goal and objectives of the SI, roles and
responsibilities, the Sl process, and the TPP process,

= Background Information: includes site and project history, area physical setting, a

summary of previous environmental work, and an introduction to the areas of concern
(AOCs) addressed by the SI;

= Conceptual Site Model (CSM): used to identify environmental attributes, potential
human and ecological receptors in the area’ s environment, and the relationships between
these factors,

= Proposed Sampling Scheme: used to describe the type and quantity of samplesto be
taken, and the analytical methods to be used for characterizing the AOCs;

= TPP Notes and Data Quality Objectives (DQOs): used to capture project and site-
specific information as discussed during the TPP Meeting to ensure the necessary and
appropriate information is shared among meeting participants, and thet meeting
participants concur with the identified goal, objectives, and approach used to complete
the Sl process; and

= Worksheets: includesthe Site Information Worksheet, Draft M unitions Response
Site Prioritization Protocol (MRSPP) Data Gaps, and Hazard Ranking System
(HRS) Data Gaps.
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Meeting Location: Sunriver, Oregon
USACE District: Sesttle
TPP #1 Meeting Date: 4/4/06

Agenda

Tuesday, April 4, 2006

= Convene
= Location —Meeting Room, Sunriver Resort, Sunriver, OR 97707
= Introductions
= Review Site Inspection Objectives
» Goads, Objectives, Roles & Responsibilities
= Site Inspection Process
= Technical Project Planning (TPP) Process
= TPP Discussion
= Lunch Break
=  Windshidd Tour of Camp Abbot
=  Summary/Concurrence
= Adjourn
= ConvenePublic Meeting in Evening
= Location— Meeting Room, Sunriver Resort, Sunriver, OR 97707
= Adjourn Public Meeting
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Technical Project Planning Meeting
Minutes/Summary of Agreements

The TPP Meeting for former Camp Abbot was held at Sunriver Resort on April 4, 2006. In
attendance were representatives of U.S. Army Corps of Engineers (USACE)-Omaha Design
Center, USA CE- Seattle District, Shaw Environmental, Oregon Department of Environmental
Quality (ODEQ), Sunriver Owners Association (SROA), and Sunriver Resort. Attendance sheet
is attached.

Shaw reviewed site information and presented a summary of the proposed approach for the Sl,
addressing MEC reconnaissance and MC sampling. ODEQ were in general agreement with the
approach and the decision rules that were devel oped.

Specific discussion points included:

Analytical Methods: Team members indicated general agreement with proposed analytical
methods. ODEQ agreed that it was appropriate to scale back analysis of metals from the full
target anayte list (TAL) metals list.

Soil Sampling: Team members agreed that it was appropriate to use sampling and analytical
data from the U.S. Environmental Protection Agency’s (USEPA) PA/SI in cases where the
specific objectives of this Sl are met. ODEQ indicated that health-based screening values should
use Risk-Based Concentrations (RBCs), per Oregon guidance on Risk-Based Decision Making
Process for the Remediation of Petroleum-Contaminated Sites. For chemicals not addressed by
the guidance, ODEQ USEPA Region 9 PRGs may be used.

Soil Background Sampling: Soil background will be established using 10 samples Visua
Sampling Plan or similar software may be used to devel op the background sampling approach.
Methods to be used for the evaluation of background will be included in the Site-Specific Work
Plan (SSWP).

Groundwater Sampling: It was agreed that additional groundwater sampling to assess MC
impacts was necessary. Samples would be collected from existing wells.

Surface Water Sampling: It was agreed that a downstream flowing surface water sample and
collocated sediment sample from the Deschutes River would be collected. EPA PA/SI collected
an upstream sample which will serve as a background sample.

MEC Finds: Procedure for the handling and notifications of MEC finds during field activities
will be detailed in SSWP.

FutureLand Use: Future land use at Sunriver has been defined and is controlled largely

through zoning and covenants. Only currently subdivided plots will be build on; other parcels
owned by the resort and owners association will not be devel oped.
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Grenade Court Reconnaissance Surveys: It was agreed to be all parties that reconnaissance
surveys and potential sampling to the north of ASR Supplement identified practice courts would
be included.
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Site I nspection Objectives

Site I nspection Technical Project Planning M eeting
CampAbbot April 4, 2006



Goal

= The USACE isconducting Sls of FUDS properties to determine if any MEC or related
MC are present on property formerly owned or leased by the U.S. Department of Defense
(DaD).

Objectives

= Determineif the site requires further response action due to the presence of MEC/MC.
= Callect minimum information needed to:
= Eliminate a site from further consideration if:
= No evidence of MEC and/or
= Concertrations of MC in samples are below risk-based action levels, or
below background concentrations; or
= Determine the potential need for removal action or initiation of the Remedial
Investigation/Feasibility Study (RI/FS) if:
= MEC identified and/or
= Concentrations of MC in samples exceed risk-based action levels and
background concentrations.
» Provide sufficient data for the USEPA and the Army to prioritize future actions
using the HRS and MRSPP.

Roles & Responsibilities

= USACE: Acts asthe executing agency for the DoD with regard to the FUDS program.
In this role, the USACE has decision making authority and is responsible for ensuring
work is conducted in accordance with applicable USACE and federa guidance.
Additionally, USACE coordinates and works with project team members to meet needs
expressed by regulatory agencies and stakehol ders.

= Regulatory Agency: Participatesin planning of S| activitiesin order to meet applicable
reguirements and stakehol ders expectations.

= Property Owner(s): Provides available ard pertinent information about the area,
identifies current and anticipated future land uses for the property, and participatesin
project team discussions.

= Shaw. Asacontractor to the USACE, conducts work on behalf of the USACE, provides
TPP materials, makes site information available to the project team through a web-based
information portal, and conducts and reports Sl activities.

Site I nspection Process

Data review,

TPP,

SSWP,

Sl field activities — reconnaissance, sampling, and analysis, and
S| Report.
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Technical Project Planning Process

Conduct TPP meeting(s)” with key organizations and stakeholders;
|dentify stakeholder(s) concerns;

Identify all AOCsfor this Sl;

Review site information;

Verify current and anticipated future land use;

Develop CSM;

|dentify data gaps,

Plan how to address data gaps,

Develop DQOs for meeting Sl requirements; and

Concur on Sl field work approach.

" Second TPP meeting to be determined by team members during the 1% TPP meeting.
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Site Description and Regulatory History

Background and historical information (including references to interviews and historical
documents) contained in this package were primarily obtained from the Archives Search Report
(ASR) (USACE, 1995) and the ASR Supplement (USACE, 2004). Additional information was
obtained from the following documents:

Call, B.D., J.E. Keith, and H.H. Rosenthal, 1958, United States Army in World War Il —
The Corps of Engineers. Troops and Equipment, Office of the Chief of Military History,
United States Army.

Lite Jr., K.E, and M.W. Gannett, 2002, Geologic Framework of the Regional Ground-
Water Flow Systemin the Upper Deschutes Basin, Oregon, U.S. Geological Survey
Water-Resources Investigations Report 02-4015.

Sherrod, D.R., M.W. Gannett, K.E. Lite, Jr., 2002, Hydrogeol ogy of the Upper Deschutes
Basin, Central Oregon: A Young Basin Adjacent to the Cascade Volcanic Arc, in Field
Guide to Geologic Processes in Cascadia: Oregon Department of Geology and Mineral
Industries, Special Paper 26, pp. 109-144.

Weston Solutions, Inc. (Weston), 2005, Camp Abbot FUDS Preliminary Assessment/Ste
Inspection Report, TDD 01-08-0006, USEPA Contract 68-S0-01-02, prepared for U.S.
Environmental Protection Agency, April.

Willingham, W.F., 1983, Army Engineers and the Development of Oregon: A History of
the Portland District U.S. Army Corps of Engineers.

This document uses the spelling of “Camp Abbot,” consistent with usage in most documents
from the 1940’ s to the ASR in 1995. Other documents, including the ASR Supplement and
current FUDS listings, as well as occasional older ones, refer to “Camp Abbott,” or “Old Camp
Abbott.”

Site L ocation

The former Camp Abbot is located in Deschutes County, Oregon, within and west of the
community of Sunriver (Figure 1).

The site is approximately 15 miles south of Bend, Oregon. It straddles the Deschutes
River and Highway 97 is its eastern boundary

Camp Abbot occupied 9,686.41 acres of land, principally acquired in October 1942.

Camp Abbot has seven AOCs, including asmall arms range complex, grenade courts,
several ranges where explosive munitions were deployed (an anti- tank range, a mortar
range, and a demolition area), a possible ordnance burial pit, and a chemical training area.

Physical Setting

The landscape of the former camp varies from flat areas with low grass and few shrubsin
the valley of the Deschutes River, to rugged hills, buttes, and cliffs with heavy shrubs and
trees west of the river.
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East of the Deschutes River, much of the former Camp Abbot is now the resort and
residential community of Sunriver. The privately owned area includes houses,
condominiums, an airport, golf courses, bike paths, and a nature center.

The portion of the former Camp Abbot west of the Deschutes River is under the control
of the Forest Service and is virtually undeveloped.

Current and expected future land use within the area of former Camp Abbot includes
residential, recreational, and multiple Forest Service land uses.

The community of Sunriver has a populationof approximately 534 (U.S. Census Bureau
estimate). The city of Bend, Oregon, 15 miles north of Camp Abbot, has a popul ation of
62,937. Deschutes County has a total population of approximately 141,382.

Camp Abbot is situated east of the Cascade Range, which strongly influences the area's
climate. Asair moves east over the Cascades, it descends and becomes drier. The annual
averagerainfall at Bend, Oregon is less than 12 inches, with average monthly
precipitation ranging from alow of 0.49 inch in September to a high of 1.78 inchesin
December. The monthly average mean temperature ranges from 31.2 degrees Fahrenheit
(°F) in December and January to 63.5 °F in July.

Previous | nvestigations and Regulatory History

USACE prepared an inventory project report (INPR) for Camp Abbot in October 1993
and revised it in April 1994, identifying a potential hazard from ordnance at the FUDS.

USACE issued an ASR in 1995, which compiled available information for Camp Abbot
with emphasis on types and areas of ordnance use and disposal.

An ASR Supplement, completed in 2004, identified specific AOCs.

A Risk Assessment Code (RAC) scoring was conducted by USACE in 2004. Possible
scores range from 5 (no risk) to 1 (high risk). The following table summarizes the RAC
determinations for the AOCs and indications of whether MEC has been found at these
AOCs since the end of Army training, as summarized in the ASR Supplement:

AOC RAC Score | MEC Found
Buria Pit 1 No
Anti- Tank Range 1 Yes
Chemical Training Area 1 No
Demolition Area 1 No
Grenade Courts 1 No
Mortar Range 1 Yes
Range Complex No. 1 5 No

A Preliminary Assessment/Site Inspection (PA/SI) was conducted by Weston (2004) for
the USEPA. The scope of the PA/SI largely parallels the scope of thisplanned SI. To
the extent possible, this Sl will utilize data previously collected for the PA/SI. Additional
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reconnaissance and sampling activity will be planned only to address specific data needs
identified during the TPP. Some soil and sediment samples from Range Complex No. 1
and the Demolition Area contained metals at el evated concentrations with respect to
background samples, as summarized in the following table. A surface water sample from
the landfill area contained manganese at an elevated concentration of 84.5 micrograms

per liter (ug/L).
Area Sample No. Arsenic L ead Mercury | Silver
milligrams | (mg/kg) | (mg/kg) | (mg/kg)
per
Kilogram
(mg/kg)
Potential Screening Value 0.004 2 0.2 5
Soil
Background Soil SS-BK001 0.91 UXK 2.9 030BJXK | 1.2UXK
Range Complex No. 1 SS-MR001 -- -- 0.96 --
SS-MRO003 1.5 24 -- --
SS-RR001 3.1 -- -- --
SS-RR002 52 -- -- --
SS-RR003 3.2 -- -- 6.1JL
SS-RR004 4.8 -- -- --
SS-RR005 4.1 -- -- --
SS-RR006 1.7 -- -- --
DemolitionArea SS-DP001 15 -- -- --
Sediment
Background Sediment SD-BK001 14U 3.1U 014U | 14UXK
Range Complex No. 1 SD-MR001 -- 2.9 -- --
SD-RR001 -- 2.2 -- --
SD-RR002 -- 3.3 -- --
SD-DP001 -- 2.9 -- --
Note: Only significant/elevated results are shown. See PA/SI (Weston, 2005) for explanation of data qualifiers.

Operational History and MEC/M C Characteristics

Historic Military Oper ations

= Camp Abbot was established as an Engineer Replacement Training Center (ERTC)
during World War 1l. Constructionof the camp was completed in May 1943, and it
operated for approximately 14 months, until June 1944. In that time, atotal of 90,000
engineer soldiers were trained (up to 10,000 men at atime).

= Camp trainees received instruction in military construction and engineering. General and
gpecialist training programs, in periods ranging from 5 to 17 weeks, included instruction
in heavy equipment operation, fire-fighting, carpentry, demolition, tank operation and
maintenance, bridge construction, infiltration, mapmaking, pipeline construction, depot
storage, specialized mechanics, aeria photography, water and sewage systems,
camouflage, mine detection, and bomb disarmament.
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The 17-week general training program, a modification of earlier strategies involving
shorter training periods and greater emphasis on speciaist training, at the Army’s three
ERTCs went into effect in August 1943. The Camp Abbot program included three
distinct phases:

= Six weeks of basic military training, including rifle marksmanship, use of hand
grenades and anti-tank grenades, and defense against chemical, air, and
mechanized attack;

= Eight weeks of technical training in demolitions, etc., preparing trainees for duty
either as general engineers or as specialists

= A three-week, field maneuver spent under field and combat conditions, including
such team training tasks as mine laying, demolitions, and building of bridges,
roads, and obstacles.

A letter dated 25 September 1946 states that Camp Abbot was “dedudded” in November
1944, and that “a recent inspection of Camp Abbot was made by the Chemical Officer of
the 6" U. S. Army to determine whether poisonous gases were present on the area. The

inspection showed that the “land was free of any such contamination.”

A War Department letter of 30 October 1946 stated that Camp Abbot “is hereby declared
safe for return to private use.”

A letter dated 18 November 1947, relinquishing the Army’ s permits for use of Forest
Service land, states “the lands have been examined and have been cleared of al
explosives or explosive objects reasonably possible to detect by visual inspection.”

MEC/MC Char acteristics

The MEC believed to have been used at the AOCs, related MC, and land use controls are
delineated in Table 1.

Documented reports of encounters with MEC or munitions debris since closure of Camp
Abbot are summarized in Table 2. In some cases, a single encounter isreferred to in
more than one source and therefore appears in the table more than once. Locations of the
encounters are not well defined at this time.

Groundwater

The site is located along the Deschutes River in the High Lava Plains physiographic
province of Oregon, afew miles east of the Cascade Range.

The Cascade Range is a north-south trending zone of volcanic eruptive centers, including
large stratovol canoes North, Middle, and South Sister, and Mount Jefferson, which all
exceed an elevation of 10,000 feet above sealevel. Broad lava plateaus are interrupted
by faults and fault-bounded grabens.

The surficial geology of the site includes Pliocene, Pleistocene, and Holocene basaltic
andesite and basalt flows that are often fractured and highly permeable (Figures 2 and 3).
Deposits of aluvial and/or glacial outwash silt, sand, and gravel are present along the
Deschutes River.
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Precipitation readily infiltrates the permeable lava flows, particularly in the Cascade
Range where both precipitation and permeability are high.

Groundwater flow is generally eastward from the Cascade Range into the Deschutes
Basin, where fine- grained sedimentary and older volcanic units tend to divert
groundwater flow to the surface, as evidenced by numerous springs feeding creeks and
rivers.

Available well records indicate that water wells are numerous in the community of Three
Riversdirectly south of the site(Figure 4). There are aso water wells within the FUDS
boundary in developed areas within and near Sunriver. Private domestic wells are
typically less than a hundred feet deep, and the depth to groundwater is a few tens of feet.

Soils at the site are generally very thin to absent, with surface outcrops of volcanic rocks.

Surface Water

The site is located within the Upper Deschutes watershed and is drained in a generally
northerly direction. The Deschutes River and two tributaries, the Little Deschutes River
and Spring River, flow through the site.

Severa linear miles of wetland areas occur within and near the site.

Upstream of Benham Falls (i.e., including the reach flowing through the site), the
Deschutes River is a federally-designated Wild and Scenic River.

Dueto the rapid infiltration of precipitation into the groundwater system, much of the
Upper Deschutes watershed lacks a well-devel oped stream system.

Areas of groundwater discharge to surface water are indicated by springs located within
the site along the west side of the Deschutes and Spring Rivers.

The water department of the City of Bend uses surface water as its primary water source.
All other water systems within Deschutes County use groundwater.

Terrestrial Exposure

Air

Residertial areas are presently located within some of the AOCs.

Numerous threatened or endangered species may occur on or near Camp Abbot, as
identified by U.S. Fish and Wildlife Service and Oregon Department of Fish and Wildlife
(USACE, 1995). The U.S. Fish and Wildlife Service will be contacted for an updated
species list.

The State Historical Preservation Office (SHPO) will be contacted to determine if
historical or other cultural resources are present in the area.

The nearest populated areas are the communities of Sunriver, within the boundary of the
former camp, and Three Rivers, south of the former camp.

No previous air sampling was performed at the site.
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Overview

A site-specific CSM summarizes available site information and identifies rel ationships between
exposure pathways and associated receptors. A CSM is used to determine the data types
necessary to describe site conditions and quantify receptor exposure, and discusses the following
information:

Current and future land use;
Potential contaminant sources (i.e., lead projectilesin an impact berm);
Affected media;

Governing fate and transport processes (e.g., surface water runoff and/or groundwater
migration);

Exposure media (i.e., media through which receptors could contact site-related
contamination);

Routes of exposure (e.g., inhalation, incidental ingestion, and dermal contact); and

Potential human and/or representative ecological receptors at the exposure point.
Receptors likely to be exposed to site contaminants are identified based on current and
expected future land uses.

The CSM is evaluated for completeness and further developed as needed through TPP meetings.
The Camp Abbot AOCs are discussed in separate groupings based on similar historical use, and
potential MEC and MC, as follows:

Range Complex No. 1 (Small Arms Ranges), Figure 5);
Explosive Munitions Ranges, including
= Anti- Tank Range (Figure 6),
= Demoalition Area (Figure 7),
= Mortar Range (Figure 8);
Grenade Courts (Figure 9);
Buria Pit (Figure 10);
Chemical Training Area(Figure 11).

CSMs are presented for these AOC groups. MEC and MC are analyzed individually within each

CSM.
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Conceptual Site Model — Range Complex No. 1 (Small Arms
Ranges)

The Range Complex No. 1 AOC includes the several sub-ranges where various small arms range
activitiestook place. Some of these ranges were previously assessed during the USEPA’s PA/SI

(Weston, 2005). The range names used here are consistent with the ASR Supplement (2004);
corresponding range names used in the PA/S| are provided in parentheses:

* Rifle Range (Northern Rifle Range)

» Rifle/Machine Gun Range (Southern Rifle Range)

= Landscape Range (Machine Gun Range)

= Trangition Range

= Anti-Aircraft Range

» Field Target and Sub-Machine Gun Range
Current and Future Land Use

= Four of the ranges were located on the east side of the Deschutes River, with safety fans
extending west of the river. These ranges are located in the area of the airport.
Residential lots are adjacent to or dightly within the boundaries of some of these ranges.

= Two of the ranges were |located west of the Deschutes River. The Anti-Aircraft Range
includes some residential lots and Forest Service land; the Field Target and Sub-Machine
Gun Range is wholly on Forest Service land.

Former Range Use

= Theranges were used by the Army between 1943 and 1944.
=  Weapons used at these ranges were limited to genera small arms.

= At someranges, firing would have taken place from fixed positions or within a restricted
area up to afixed limit of advance. Small arms fire may have been directed toward
targetsin front of man made backstop berms (Figure 12).

= Atthe Anti-Aircraft Range and the Field Target and Sub-Machine Gun Range, small
arms fire would tend to be dispersed over a wider area due to the variety of target
positions and/or firing positions.

=  Genera small arms (up to .50-caliber) may have been used at these ranges. However,
although ERTCs were issued the .50 caliber machine gun, the use of this weapon was
limited due to alimited supply of ammunition, and much machine gun training used the
.30 caliber weapon (Coll, 1958, p. 264).

M EC Evaluation

Typesof MEC

=  The munitions used at these AOCs were limited to small arms rounds, which do not pose
asignificant explosive hazard.
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= The potentia for unexploded ordnance (UXO) to be present at these locations is low,
although the potential exists that some unknown activities involving explosive MEC may
have taken place at these locations.

= Greater potential for explosive MEC is present in portions of these ranges that overlap
other types of ranges (i.e., the Anti- Tank Range and Grenade Courts).

Surface Exposur e Pathway
= Slight MEC risk is associated with potential for unknown use of explosive MEC at the
infantry ranges.
Subsurface Exposur e Pathway
= Slight MEC risk is associated with potential for unknown use of explosive MEC at the
infantry ranges.
An analysis of the exposure pathways and receptors for MEC isprovided in Table 3.
M EC Evaluation/I nvestigation Needed

= Visual reconnaissance of selected portions of the AOC will be conducted by a qualified
UXO technician with the aid of a hand-held magnetometer, with the objectives of
assessing the presence or absence of MEC and determining appropriate MC sample
locations.

M C Evaluation

Typesof MC
» Theanticipated MC at the small arms rangesis lead from the munitions debris.

= A reatively small quantity of copper and antimony is present in military bullets. Because
lead accounts for more than 96 percent of the bullet mass, analysis for lead alone will be
adequate as an indicator of MC contamination.

= A significant perchlorate source has not been identified with these AOCs. Although .50
caliber weapons may have been used at some of these ranges, the potential period of use
was short (14 months) and the available supply of ammunition at the ERTCs is known to
have been limited.

Overview of Pathways
Affected media and potential pathways for MC include:

» Soil: Soil isthe primary medium of concern because of possible MC in the soil from
training activities. The soil also serves as a source of potentia air, surface water, or
groundwater contamination.

= Surface Water/Sediment: Surface water may act as a migration pathway from potential
sources of contamination in soil. Accumulation of lead may occur in sediment along
surface water migration pathways. Sediment will be the primary sample medium to
assess surface water pathways.
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Groundwater: Groundwater is considered a potentially affected media because it is likely
to be present at shallow depths beneath the ground surface. However, the presence of
springs in this area indicates that groundwater is discharging to the surface water
pathway.

Air: Inhalation of MC in vapor form is not a pathway of concern for non-volatile MC
under normal environmental conditions. Potential inhalation of soil particlesis included
in the development of health-based screening values for soil.

Potential exposure media include soil, surface water/sediment, and groundwater. A pathway
evaluation for these media is discussed below and provided in Table 3.

Soil Exposur e Pathway

Exposure Routes

The potential routes of human exposure to contaminated soils include incidental
ingestion of and dermal contact with contaminated media, as well as inhalation of soil
particulates during intrusive work.

The potentia exposure routes of pets, livestock, and wildlife to contaminated soils
include ingestion of and direct contact with contaminated media. Plants may uptake
MC and then subsequently be eaten by livestock and wildlife. Burrowing animals may
ingest MC-contaminated soil and subsequently be eaten by predators.

Receptors

Residents.

Workers (farmers, foresters, etc).
Recreationa users.

Pets, livestock, and wildlife.

Soil MC Evaluation/lInvestigation Needed

Nine soil samples were collected from this AOC for the USEPA's PA/SI investigation
(Weston, 2005).

Two soil samples are proposed at the Anti- Aircraft Range.
Two soil samples are proposed at the Field Target and Sub-Machine Gun Range.
Samples to be analyzed for lead.

Surface Water/Sediment Exposur e Pathway

Exposure Routes

The potential routes of human exposure to contaminated surface water and sediment
include ingestion, dermal contact, and inhalation.

The potential routes of pets, livestock, and wildlife (including aguatic organisms)
exposure to contaminated surface water include ingestion and direct contact.
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Receptors
» Resdents.
=  Workers (Farmers, foresters, etc).
* Recreationa users.
» Pets, livestock, and wildlife.
Surface Water/Sediment MC Evaluation/I nvestigation Needed

» Three sediment samples were collected from this AOC for the USEPA's PA/S|
investigation (Weston, 2005).

=  One sediment sample is proposed at the Anti- Aircraft Range.
» One sediment sample is proposed at the Field Target and Sub-Machine Gun Range.
» Samplesto be aralyzed for lead.

Groundwater Exposur e Pathway
Exposur e Routes

» The potentia routes of human exposure to contaminated groundwater include ingestion,
dermal contact, and inhalation where groundwater is used as a water supply. Numerous
domestic water wells are located within and near the southern portion of the Range
Complex No. 1 AOC (Figure 4).

= Direct exposure of wildlife to groundwater is not a concern.
Receptors

* Residents.

=  Workers (farmers, foresters, etc).

» Recreationa users.

» Petsor livestock.
Groundwater MC Evaluation/I nvestigation Needed

= ThePA/SI (Weston, 2005) addressed the groundwater pathway for the Camp Abbot
FUDS with one groundwater sample from awell in Sunriver, approximately 0.75 mile
east of Range Complex No. 1. The sample was analyzed for explosives and
perchlorate, which were not detected.

» The PA/Sl adso cited analytical data from the same well. The following metals were
included in the analyses. antimony, arsenic, barium, beryllium, cadmium, chromium,
lead, mercury, nickel, selenium, sodium, and thallium. Only sodium was detected at a
concentration of 9.65 milligrams per liter (mg/L).
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Conceptual Site Model — Explosive M unitions Ranges

The explosive munitions range AOCs include three ranges where various munitions activities
took place. One of these ranges (Demoalition Area) was previously assessed during the USEPA’s
PA/SI (Weston, 2005). The range names used here are consistent with the ASR Supplement
(2004); the corresponding range name used in the PA/SI is provided in parentheses:

The explosive munitions range AOCs at Camp Abbot include:
= Anti- Tank Range
= Demolition Area (Demolition Pits)
= Mortar Range

Current and Future Land Use

= TheAnti-Tank range is located on Forest Service land (mostly west of the Deschutes
River) and land associated with the Sunriver Resort (between the airport landing strip and
theriver). A few residential lots extend into the extreme southern limit of the range's
safety fan.

= The Demolition Areais located wholly on Forest Service land.

= Theestimated areaof the Mortar Range (per the ASR Supplement) encompasses an
impact area (based on MEC encounters) on Forest Service land west of the Deschutes
River. An estimated firing position is shown in an area of private residential properties
within Sunriver, east of theriver.

Former Range Use

= Theranges were used by the Army between 1943 and 1944.

= The period of use for the Demolition Area may have been more limited. Three-week
team training exercises were not begun at Camp Abbot until December 2003 (Coll and
others, 1958, pp. 265-266). A Camp Abbot newspaper article dated 12 February 1944
refersto a“new assault and demolitions course.”

= The article states that the new course “incorporates many problems of actual warfare,
including barbed wire entanglements and machine gun fire.” Stepsin the course
included:

= Useof atank, directing simulated fire (using set charges to give the appearance of
shells fired from the tank’s guns) at enemy machine gun nests and pill boxes,

= A demolitions squad using Bangalore torpedoes to clear barbed wire
entanglements,

= A flame-thrower crew “running the distance and taking full advantage of cover
and shell holes, to burn what remains of the ‘enemy’ from its positions,” and

= The demolitions squad “ setting charges which complete destructionof the
fortifications.”
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The ASR Supplement provided an estimated boundary of the Mortar Range, based on
reported finds of 60 millimeter (mm) and 81 mm mortars, assuming firing directed to the
west from a position east of the river shown as a “tactical area’” on historic maps. Itis
considered probable that mortar fire may have been directed to the north from a position
west of the river, particularly if firing was conducted as part of the assault and
demolitions training described above.

A generalized, visua representation of the CSM for explosive munitions ranges is
presented in Figure 13.

M EC Evaluation

Typesof MEC

Specific munitions for the explosives munitions range AOCs are presented in Table 1.
Some munitions were in short supply at the ERTCs, including anti-tank rockets (the
allowance for was one rocket for every 50 men) and flame throwers (Coll, 1958, p. 264).

In addition to the munitions listed in Table 1, the ASR identified the use of heavy
artillery, assumed to include 57 mm, 75 mm, and/or 76 mm rounds. The potential for
artillery rounds is supported by a reported find at an unknown location west of Sunriver
and the Deschutes River (Table 2).

A 2.36-inchrocket was reportedly found in the area of the Anti- Tank Range (Table 2,
and ASR Supplement).

Mortar rounds, both 60 mm and 81 mm, were reportedly found in the area of the Mortar
Range (Table 2).

Other reports of MEC encounters may be associated with one or more of these ranges,
but specific locations are not known.

There is apotential hazard from MEC, as indicated by reported encounters of explosive
MEC as recently as 1988.

Surface Exposur e Pathway

The potential route of human exposure to MEC or munitions debris includes direct
contact by vehicles, foot traffic, or handling. Human exposure would potentially include
residents, workers, and recreational users.

The potential route of livestock and wildlife exposure to MEC or munitions debris would
be by direct contact.

Subsurface Exposure Pathway

The potential routes of human exposure to MEC or munitions debris would be through
intrusive activity, environmental processes (erosion, freeze-thaw, etc.), or geologic
instability.

The potential route of livestock and wildlife exposure to MEC or munitions debris would
be by burrowing activities or geologic instability.

An analysis of the exposure pathways and receptors for MEC isprovided in Table 3.
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M EC Evaluation/I nvestigation Needed

At the Anti- Tank Range and the Mortar Range, where the presence of MEC is established
based on previous finds, visua reconnaissance of selected portions of the AOC will be
conducted by a qualified UXO technician with the aid of a hand- held magnetometer, with
the objective of identifying appropriate sample locations. MEC, munitions debris, or
other evidence of range activity, if found, will be used to select sample locations, but the
survey is not intended to establish the presence or absence of MEC.

At the Demolition Area, visual reconnaissance previously was conducted by a UXO
technician and no MEC was observed (Weston, 2005). Further reconnaissance of the
areais not proposed. However, MEC is considered to be potentially present because the
Mortar Range, where MEC has been found, potentially overlaps this AOC.

M C Evaluation

Typesof MC

The anticipated MC at the explosive munitions ranges is primarily residual explosive
compounds from munitions that underwent low-order detonation or from undetonated
munitions.

Thereis a potential for the presence of elevated concentrations of metals. Sources
primarily would include the metallic content of the projectiles and other munitions
components. Small quantities of metals were also used in tracers, incendiary mixtures,
and in primary explosives.

A significant perchlorate source has not been identified with these AOCs. Although .50

caliber weapons may have been used at some of these ranges, the potential period of use

was short (14 months) and the available supply of anmunition at the ERTCs is known to
have been limited.

Overview of Pathways

Affected media and potential pathways for MC include:

Soil: Sail isthe primary medium of concern because of possible MC in the soil from
training activities. The soil also serves as a source of potentia air, surface water, or
groundwater contamination.

Surface Water/Sediment: Surface water may act as a migration pathway from potential
sources of contamination in soil. Accumulation of lead and explosives may occur in
sediment along surface water migration pathways. Sediment will be the primary sample
medium to assess surface water pathways.

Groundwater: Groundwater is considered a potentially affected media because it is likely
to be present at shallow depths beneath the ground surface. However, the presence of
springs in this area indicates that groundwater is discharging to the surface water
pathway.

Air: Inhalation of MC in vapor form is not a pathway of concern for nonvolatile MC
under normal environmental conditions. Potential inhalation of soil particlesis included
in the development of health-based screening values for soil.
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Potential exposure media include soil, surface water/sediment, and groundwater. A pathway
evaluation for these mediais discussed below and provided in Table 3.
Soil Exposur e Pathway

Exposure Routes

» The potentia routes of human exposure to contaminated soils include incidental
ingestion of and dermal contact with contaminated media, as well as inhalation of soil
particulates during intrusive work.

» The potential routes of livestock and wildlife exposure to contaminated soils include
ingestion of and direct contact with contaminated media. Plants may uptake MC and
then subsequently be eaten by livestock and wildlife. Burrowing animals may ingest
MC-contaminated soil and subsequently be eaten by predators.

Receptors
=  Residents.

=  Workers (farmers, foresters, etc).
» Recreational users.
= Livestock and wildlife.
Soil M C Evaluation/Investigation Needed
= Anti- Tank Range: One soil sample is proposed in the range target area.

= Demolition Area: Three soil samples were collected from this AOC for the USEPA’s
PA/SI investigation (Weston, 2005).

= Mortar Range: Two soil samples are proposed in the impact area (where MEC finds
were reported).

» Proposed samples will be analyzed for explosives and select metals based on munitions
used.

Surface Water/Sediment Exposur e Pathway
Exposure Routes

» The potential routes of human exposure to contaminated surface water and sediment
include ingestion, dermal contact, and inhalation of water.

» The potential routes of livestock and wildlife (including aquatic organisms) exposure to
contaminated surface water include ingestion and direct contact.

Receptors
* Residents.
=  Workers (farmers, foresters, etc).
» Recreationa users.
= Livestock and wildlife.
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Surface Water/Sediment M C Evaluation/I nvestigation Needed

Anti- Tank Range: One sediment sample collected for the USEPA’s PA/SI
investigation (Weston, 2005), in association with Range Complex No. 1, appears to
represent the surface water/sediment pathway from this AOC.

Demolition Area: One sediment sample was collected for this AOC in the USEPA’s
PA/SI investigation (Weston, 2005).

Mortar Range: The sediment sample noted above, collected for the USEPA’s PA/SI
investigation (Weston, 2005), in association with the Demolition Area, appears to
represent the surface water/sediment pathway from this AOC.

Groundwater Exposure Pathway

Exposure Routes

The potential routes of human exposure to contaminated groundwater include ingestion,
dermal contact, and inhalation where groundwater is used as a water supply.

Numerous domestic water wells are located south of the Arti- Tank Range (Figure 4).

No wells are located in the vicinity of the Demolition Area or the impact area of the
Mortar Range, and discharge of groundwater to springs along the Deschutes River
suggests a hydrologic barrier between these areas and wells to the east in Sunriver.

Direct exposure of wildlife to groundwater is not a concern.

Receptors

Residents.

Workers (farmers, foresters, etc).
Recreational users.

Pets or livestock.

Groundwater MC Evaluation/Investigation Needed

The PA/SI (Weston, 2005) addressed the groundwater pathway for the Camp Abbot
FUDS with one groundwater sample from awell in Sunriver. The sample was
analyzed for explosives and perchlorate, which were not detected.

The PA/SI aso cited analytical data from the same well. The following metals were
included in the analyses: antimony, arsenic, barium, beryllium, cadmium, chromium,
lead, mercury, nickel, selenium, sodium, and thallium. Only sodium was detected at a
concentration of 9.65 mg/L.
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Conceptual Site Model — Grenade Courts

= The Grenade Courts AOC was previously assessed during the EPA’s PA/SI (Weston,
2005) and was identified in that report as the Grenade Court.

= The ASR (Appendix D) identified a Live Grenade Area located north of the Grenade
Court identified in the ASR Supplement.

Current and Future Land Use

= The AOC islocated on Forest Service land.

= The AOC is adjacent to aresidential area and the Deschutes River, and thus may receive
considerable recreational use.

Former Range Use

= The Grenade Courts were used by the Army between 1943 and 1944.

= The courts were used for training in the use of live (explosive) and/or training hand
grenades.

= Grenades were thrown from individual throwing bays constructed from sandbags or
concrete, or from atrench.

= Grenades were thrown toward targets in an impact area approximately 25 yards from the
throwing line (Figure 14).

= A safety zone of approximately 600 feet would have been established around the court.
= No specific information is available for the Live Grenade Area.
MEC Evaluation

Typesof MEC
=  The munitions used likely included the Mk Il fragmentation hand grenade.

=  M21 Practice grenades, which contained only small spotting charges of black powder,
also may have been used.

=  Other types of grenades, including smoke and incendiary grenades, may have been used,
although quantities would have been limited due to the short duration use and the amount
of time trainees spent in non-military training.

= Although no MEC has been reported in the area of the former grenade courts, some
potentia for the presence of MEC exists.

Surface Exposur e Pathway

= The potential route of human exposure to MEC or munitions debris includes direct
contact by vehicles, foot traffic, or handling. Human exposure would potentially include
residents, workers, and recreational users.

= The potential route of livestock and wildlife exposure to MEC or munitions debris would
be by direct contact.
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Subsurface Exposur e Pathway

= The potentia routes of human exposure to MEC or munitions debris would be through
intrusive activity, environmental processes (erosion, freeze-thaw, etc.), or geologic
instability.

= The potentia route of livestock and wildlife exposure to MEC or munitions debris would
be by burrowing activities or geologic instability.

An analysis of the exposure pathways and receptors for MEC are provided in Table 3.
M EC Evaluation/lI nvestigation Needed

= At the Grenade Courts, visual reconnaissance was previously conducted by a UXO
technician and no MEC was observed (Weston, 2005). The survey area, however,
appears to be more limited than the AOC as defined in this TPP Memorandum.

= The area of reconnaissance will be expanded throughout the AOC and extended north to
the junction of Deschutes and Spring Rivers, where one historical map (ASR, Appendix
D) indicates live hand grenade training may have occurred. Visual reconnaissance will
be conducted by a qualified UXO technician with the aid of a hand-held magnetometer,
with the objectives of assessing the presence or absence of MEC and determining
appropriate MC sample locations.

M C Evaluation

Typesof MC

= Theanticipated MC at the Grenade Courts is primarily residual explosive compounds
from grenades that underwent high-order (normal) or |ow-order detonation, or from
undetonated munitions. The explosive charges used in the Mk |1 grenades were 2 ounces

of trinitrotoluene (or E.C. blank smokeless powder, consisting largely of nitrocellulose, in
older models).

» Thereisapotentia for the presence of elevated concentrations of metals from the
grenade housing and components.

= The potential for other MC related to the possible limited use of smoke and incendiary
grenades is considered to be very low and will not be addressed further.

Overview of Pathways
Affected media and potential pathways for MC include:

» Soil: Sail isthe primary medium of concern because of possible MC in the soil from
training activities. The soil also serves as a source of potential air, surface water, or
groundwater contamination.

= Surface Water/Sediment: Surface water may act as a migration pathway from potential
sources of contamination in soil. Accumulation of explosives and metals may occur in
sediment along surface water migration pathways.

= Groundwater: Groundwater is considered a potentially affected media because it is likely
to be present within a few feet of the surface. Groundwater is likely to be discharging to
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surface water along the nearby rivers, but the possibility of a groundwater pathway to
receptors remains due to the presence of nearby domestic water wells.

= Air: Inhalation of MC in vapor form is not a pathway of concern for non-volatile MC
under normal environmental conditions. Potential inhalation of soil particlesis included
in the development of health-based screening values for soil.

Potential exposure media include soil, surface water/sediment, and groundwater. A pathway
evaluation for these mediais discussed below and provided in Table 3.
Soil Exposur e Pathway

Exposure Routes

» The potential routes of human exposure to contaminated soils include incidental
ingestion of and dermal contact with contaminated media, as well as inhalation of soil
particulates during intrusive work.

» The potential routes of livestock and wildlife exposure to contaminated soils include
ingestion of and direct contact with contaminated media. Plants may uptake MC and
then subsequently be eaten by livestock and wildlife. Burrowing animals may ingest
MC-contaminated soil and subsequently be eaten by predators.

Receptors
* Residents.
=  Workers
* Recreationa users.
= Livestock, pets, and wildlife.
Soil M C Evaluation/I nvestigation Needed

» Three soil samples were collected from this AOC for the USEPA’s PA/SI investigation
(Weston, 2005).

= If reconnaissance identifies an area with evidence of munitions activity beyond the area
evaluated during the PA/SI, at least one additional soil sample will be collected.

= Potential samples will be analyzed for explosives and select metals based on munitions
used.

Surface Water/Sediment Exposur e Pathway
Exposure Routes

= Therelatively proximity of this AOC to rivers suggest a potential surface water
pathway.

» The potentia routes of human exposure to contaminated surface water and sediment
include ingestion, dermal contact, and inhalation.

= The potentia routes of livestock and wildlife (including aquatic organisms) exposure to
contaminated surface water include ingestion and direct contact.

F100R0041-Abbot-Draft TPP Memo-May 2006.doc 29



Receptors
* Residents.
=  Workers (farmers, foresters, etc).
* Recreationa users.
= Livestock, pets, and wildlife.
Surface Water/Sediment MC Evaluation/I nvestigation Needed

» One sediment sample was collected from this AOC for the USEPA’s PA/S|
investigation (Weston, 2005).

= If reconnaissance identifies an area with evidence of munitions activity beyond the area
evaluated during the PA/SI, an additional sediment sample may be collected if a
separate probable point of entry to the river is identified.

= The potential sample will be analyzed for explosives and select metals based on
munitions used.
Groundwater Exposur e Pathway
Exposure Routes

= The potentia routes of human exposure to contaminated groundwater include ingestion,
dermal contact, and inhalation where groundwater is used as a water supply.

= Direct exposure of wildlife to groundwater is not a concern. The potential routes of
livestock exposure include ingestion, dermal contact, and inhalation where groundwater
is used as awater supply.

Receptors
» Resdents.
=  Workers (farmers, foresters, etc).
* Recreationa users.
= Livestock and pets.
Groundwater MC Evaluation/Investigation Needed

= ThePA/SI (Weston, 2005) addressed the groundwater pathway for the Camp Abbot
FUDS with one groundwater sample from awell in Sunriver. The sample was
analyzed for explosives and perchlorate, which were not detected.

» The PA/SI also cited analytical data from the same well. The following metals were
included in the analyses. antimony, arsenic, barium, beryllium, cadmium, chromium,
lead, mercury, nickel, selenium, sodium, and thallium. Only sodium was detected at a
concentration of 9.65 mg/L.
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Conceptual Site Model —Burial Pit

The vicinity of Burial Pit AOC was previoudy assessed during the USEPA’s PA/S|
(Weston, 2005), which identified the area of its activity as the landfill. However, it is not
clear at thistime if the PA/SI samples coincide with the specific buria pit feature that is
the focus or this assessment.

Current and Future Land Use

The AOC is located centered at the Sunriver Nature Center, where recreational and
educational use would occur.

Nearby properties (within the AOC boundary as currently configured) are owned by other
Sunriver entities and appear to include open space and the northern portion of the airport
landing strip.

Residential properties are located within or near the eastern boundary of the AOC.

The Deschutes River flows past the northwest corner of the AOC, suggesting an
additional source of recreational accessto the area.

Former Range Use

The landfill was used by the Army between 1943 and 1944.

Air photo review conducted for the ASR found evidence that the landfill had expanded
eastward between 1951 and 1968, indicating continued use of the landfill by others
following closure of Camp Abbot.

A site inspection conducted for the ASR in 1995 identified a horseshoe-shaped area,
bermed and ringed with stone, as a potential ordnance disposal pit.

If the pit was used for ordnance disposal, any munitions used at Camp Abbot (as
identified in the ASR Supplement and summarized in Table 1) potentially may have been
placed in the pit.

The ASR states that “local inhabitants indicate that both OE (ordnance and explosives)
and CWM (chemical warfare materiel) contamination may be buried in the old landfill,”
athough there is no indication of the basis of this idea.

There is evidence that chemical agents were used on alimited basis at Camp Abbot and
therefore may have been disposed in the pit. A camp newspaper article (ASR, Apperdix
G-3) refersto a training program that included identity of agents, and refers to actual use
of mustard and vesicant gases (indicating likely use of gas identification sets).

The training program described above was a 34- hour specialist course taught for 30
officers and noncommissioned officers. Thereis no indication that chemical training of
this type was part of the general program for enlisted personnel, and the quantity of
chemical agents used at Camp Abbot was likely very small.
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M EC Evaluation

Typesof MEC
= Any munitions used at Camp Abbot may have been placed in the burial pit (see Table 1).

= Although no MEC has been reported in the area of the landfill, some potential for the
presence of MEC in exists, primarily in the subsurface.

Surface Exposure Pathway

= The potential route of human exposure to MEC or munitions debris includes direct
contact by vehicles, foot traffic, or handling. Human exposure would potentially include
residents, workers, and recreational users.

= The potentia route of livestock and wildlife exposure to MEC or munitions debris would
be by direct contact.

Subsurface Exposure Pathway

= The potential routes of human exposure to MEC or munitions debris would be through
intrusive activity, environmental processes (erosion, freeze-thaw, etc.), or geologic
instability.

= The potential route of livestock and wildlife exposure to MEC or munitions debris would
be by burrowing activities or geologic instability.

An analysis of the exposure pathways and receptors for MEC are provided in Table 3.
MEC Evaluation/I nvestigation Needed

= Visua reconnaissance of the AOC will be conducted to determine the location of the
horseshoe-shaped area, bermed and ringed with stone, i.e., the potential disposal pit. This
location will be surveyed by a qualified UXO technician with the aid of a hand-held
magnetometer, with the objectives of assessing the presence or absence of MEC and
determining appropriate MC sample locations.

M C Evaluation

Typesof MC

= Theanticipated MC at the Buria Pit potentially includes explosives from undetonated
munitions and metals from munitions components.

= Any of the small quantity of chemical agents that may have been released in this area
would not be expected to have persisted and/or have been released in quantities that
would pose a significant risk of environmental contamination.

= The potentia for other MC related to the possible limited use of smoke and incendiary
grenades is considered to be very low and will not be addressed further.

Overview of Pathways
Affected media and potertia pathways for MC include:
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» Soil: Sail isthe primary medium of concern because of possible MC in the soil from
training activities. The soil also serves as a source of potential air, surface water, or
groundwater contamination.

= Surface Water/Sediment: Surface water may act as a migration pathway from potential
sources of contamination in soil. Accumulation of explosives and metals may occur in
sediment along surface water migration pathways.

= Groundwater: Groundwater is considered a potentially affected media because it is likely
to be present within afew feet of the surface. Groundwater is likely to be discharging to
surface water along the nearby river, but the possibility of a groundwater pathway to
receptors remains due to the presence of nearby water wells, including one or more wells.

= Air: Inhaation of MC in vapor form is not a pathway of concern for nonvolatile MC
under normal environmental conditions. Potential inhalation of soil particlesis included
in the development of health-based screening values for soil.

Potential exposure media include soil, surface water/sediment, and groundwater. A pathway
evaluation for these mediais discussed below and provided in Table 3.

Soil Exposur e Pathway
Exposure Routes

» The potential routes of human exposure to contaminated soils include incidental
ingestion of and dermal contact with contaminated media, as well as inhalation of soil
particulates during intrusive work.

» The potential routes of livestock and wildlife exposure to contaminated soils include
ingestion of and direct contact with contaminated media. Plants may uptake MC and
then subsequently be eaten by livestock and wildlife. Burrowing animals may ingest
MC-contaminated soil and subsequently be eaten by predators.

Receptors
=  Resdents.
=  Workers

» Recreational users.
» Petsand wildlife.
Soil M C Evaluation/Investigation Needed

= Two soil samples (one surface and one subsurface sample) were collected from this
AQOC for the USEPA’s PA/SI investigation (Weston, 2005).

= If reconnaissance determines that the horseshoe-shaped area, bermed and ringed with
stone (the potential disposal pit) is beyond the area evaluated during the PA/SI, at least
two additional soil samples (one surface and one subsurface sample) will be collected.

= Potential samples will be aralyzed for explosives and select metals based on munitions
used or disposed.
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Surface Water/Sediment Exposur e Pathway

Exposure Routes

The relatively proximity of this AOC to rivers suggest a potential surface water
pathway.

The potential routes of human exposure to contaminated surface water and sediment
include ingestion, dermal contact, and inhalation.

The potential routes of livestock and wildlife (including aguatic organisms) exposure to
contaminated surface water include ingestion and direct contact.

Receptors

Residents.

Workers (including nature center employees).
Recreational users.

Pets and wildlife.

Surface Water/Sediment M C Evaluation/lI nvestigation Needed

One sediment sample was collected from this AOC for the USEPA’s PA/S|
investigation (Weston, 2005).

If reconnaissance determines that the horseshoe-shaped area, bermed and ringed with
stone (the potential disposal pit) is beyond the area evaluated during the PA/SI, an
additional sediment sample may be collected if a separate probable point of entry to the
river is identified.

The potential sample will be analyzed for explosives and select metals based on
munitions used or disposed.

Groundwater Exposure Pathway

Exposure Routes

The potential routes of human exposure to contaminated groundwater include ingestion,
dermal contact, and inhalation where groundwater is used as a water supply.

Direct exposure of wildlife to groundwater is not a concern. The potential routes of
livestock exposure include ingestion, dermal contact, and inhalation where groundwater
Is used as a water supply.

Receptors

Residents.

Workers (including nature center employees).
Recreational users.

Pets.
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Groundwater M C Evaluation/I nvestigation Needed

» ThePA/SI (Weston, 2005) addressed the groundwater pathway for the Camp Abbot
FUDS with one groundwater sample from awell in Sunriver. The sample was
analyzed for explosives and perchlorate, which were not detected.

= The PA/Sl aso cited analytical data from the same well. The following metals were
included in the analyses: antimony, arsenic, barium, beryllium, cadmium, chromium,
lead, mercury, nickel, selenium, sodium, and thallium. Only sodium was detected at a
concentration of 9.65 mg/L.
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Conceptual Site Model — Chemical Training Area

Current and Future Land Use

This AOC islocated on privately owned land in an area of private residential lots within
Sunriver.

Former Range Use

The areawas used by the Army between 1943 and 1944.

Historical maps indicate a gas chamber was located here, where soldiers were trained in
the proper use of gas masks (Photograph 1).

There is evidence that chemical agents were used on alimited basis at Camp Abbot. A
camp newspaper article (ASR, Appendix G-3) refers to atraining program that included
“repair of gas masks, protective measures against all types of chemical warfare agents,
offensive use of gas, first aid measures, knowledge and identity of gasses, fighting
incendiaries, handling violent mobs with gas, and night reconnaissance of gassed areas.”

Due to the location of this area, adjacent to the cantonment area and in close proximity to
the base hospital (Figure 11), it is highly unlikely that any conventional weapons or
chemical agents were used here, with the possible exception of chemical identification
“sniff” sets which contained several 4-ounce glass bottles variously containing 50 cubic
centimeters of charcoal saturated with agent gasor small quantities of solid agents, and
intended for indoor use (Photograph 2).

The specific training program described above was a 34- hour specialist course taught for
30 officers and noncommissioned officers. There is no indication that chemical training
of this type was part of the general program for enlisted personnel, and the quantity of
chemical agents used at Camp Abbot was likely very small.

M EC Evaluation

Typesof MEC

Based on the location of this AOC relative to the cantonment and the types of activities
that may have occurred here, neither conventional explosive MEC nor chemical agents
are expected to be present at this AOC.

MEC Evaluation/I nvestigation Needed

Investigation for MEC at this location is not needed.

M C Evaluation

Typesof MC

Any chemical agents that may have been released in this area, e.g., small quantities of gas
associated with use of identification “sniff” sets, would not be expected to persist, and
therefore, would not pose a significant risk of environmental contamination.
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M C Evaluation/I nvestigation Needed
= No field investigation is needed.
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Data Gaps

= The presence of MEC at Camp Abbot is established by past encounters, which have
occurred as recently as 1988.

= Range Complex No. 1 (small arms ranges):

= MEC has not been reported, but may be present based on overlapping area with
the Anti-Tank Range or other unknown activity.

= The presence of MEC is unknown (beyond the boundary of the Anti-Tank Range)
and limited reconnaissance may support an Sl finding of whether MEC is present
or absent at this AOC.

= Two subranges (Anti-Aircraft Range and field Target and Machine-Gun Range)
were not addressed in the USEPA’s PA/SI and sampling is proposed to address
soil contamination and surface water/sediment pathways.

= Anti- Tank Range: Sampling is proposed to address soil contamination and surface
water/sediment pathways.

= Mortar Range:

=  Sampling is proposed to address soil contamination and surface water/sediment
pathways.

=  Grenade Courts:

= Reconnaissance is proposed to assess the possible presence of a grenade court
north of the area addressed in the USEPA’s PA/SI.

= |If evidence of munitions activity is found in the expanded inspection area,
sampling is proposed to address soil contamination and surface water/sediment
pathways.

=  Buria Pit;

» Reconnaissance is proposed to find the specific location of the horseshoe-shaped
area, bermed and ringed with stone (the potential ordnance disposal pit) and to
determine whether MEC is potentially present.

= |f the potential ordnance disposal pit is not located where samples from the
USEPA’s PA/SI were collected, sampling is proposed to address soil
contamination and surface water/sediment pathways.

=  Sampling is proposed to establish a statistically- valid background soil concentration for
metals. Sampling will consist of the collection of 10 soil samples from areas not
impacted by Camp Abbot activities. The SSWP will identify sampling locations and
background evaluation methodol ogy.

= USEPA’s PA/SI addressed the potential impact to groundwater at the Camp Abbot FUDS
with one groundwater sample from awell in Sunriver. Two additiona groundwater
samples will be collected from existing wells to assess Camp Abbot impacts to
groundwater.

F100R0041-Abbot-Draft TPP Memo-May 2006.doc 38



Results of the current status of data requirements with respect to MEC and MC for the AOCs
located at the former Camp Abbot are summarized below:

Presence or Presence or . L
AOC Absence of MEC | Absence of M C Proposed I nspection Activities
Metals Present R _ tor MEC &
Range Complex Background econna ssance tor
gNO. 1 P Unknown (&esgment sample location Soil & sediment
needed) sampling.
Anti- Tank Range Present Unknown Reconnaissance for sample
location Soil sampling.
Metals Present
. Present (Background
Demolition Area (range overlap) ent None.
needed)
Mortar Range Present Unknown Reconnaissance for sample
location Soil sampling.
Reconnaissance for MEC &
Grenade Courts Unknown Unknown sample location Potential soil &
sediment sampling.
Metals Present
(Landfill-- Reconnaissance for MEC &
Burial Pit Unknown Background | sample location Potential soil &
assessment | sediment sampling.
needed))
Chemical Training Absent Absent
Area (historical) (hitorical) | None.
Soil Background Not Applicable Not Applicable | Collect 10 soil samples.
Groundwater Not Applicable Unknown Coallect 2 groundwater samples.
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Proposed Field Investigation

The proposed field investigationto be conducted at the former Camp Abbot is detailed below.
The investigation approach will be defined in more detail in a SSWP that will be submitted to
ODEQ and other stakeholders for review. The SSWP will reference technical details including
sampling and analytical methods that are described in the Type | Work Plan, Ste Inspections at
Multiple Stes (Work Plan), prepared by Shaw and submitted to USACE asfinal in February
2006. The following methodologies generally will apply.

Reconnaissance

A visual reconnaissance of selected portions of each AOC will be performed prior to any
sampling. The inspection will be conducted by a qualified UXO technician with the aid of a
hand-held magnetometer, to assure that personnel awid any potential MEC at all times and to
select optima sample locations within the area. Special attention will be given to physical
features such as berms or hillsides that may have served as range backstops or impact areas as
well as indications of munitions debris or other objects such as targets that could indicate the
potentia presence of MC. A global positioning system (GPS) will be used to record discovered
MEC, munitions debris, and sample point locations. Digital photographs will be taken to
document significant features. At AOCs where reconnai ssance objectives are limited to MEC
avoidance and sample selection, specific reconnai ssance transects will not be recorded.

At some AOCs the reconnaissance will have an additional objective of assessing the presence or
absence of MEC within a portion of the AOC. Several transects will be walked through targeted
areas during which visual observations and magnetic anomalies will be noted. Transectswill be
recorded using GPS, and appropriate features influencing the survey will be noted, such as
vegetation density and type, topography, etc. If MEC is found, the qualified UXO technician
will attempt to make a determination of the hazard, and appropriate notifications will be made as
detailed in the Work Plan and SSWP.

Sampling

Surface soil sampleswill be collected at a depth of approximately 0 to 2 inches below ground
surface. Surface soil samples will be composite samples (7-point, wheel pattern with 2-foot
radius). Sediment samples will be collected from a similar depth but will generally be discrete
samples in order to retrieve material from specific, localized, surface water drainage features.
Where soil and sediment samples may have been impacted by small arms fire, samples will be
passed through an ASTM No. 10 (2- mm) wire mesh sieve at the laboratory prior to analysis for
lead or selected metals in order to remove coarser particles and foreign objects, including large
metallic lead fragments from bullets which have alow degree of bio-availability (Interstate
Technology & Regulatory Council, 2003, Characterization and Remediation of Soils at Closed
Small Arms Firing Ranges).

Surface water samples will be collected at a point down-gradient from Camp Abbot. Samples
will be collected as a grab sanple. Groundwater samples will be collected from existing well
within or near an AOC. It is anticipated that private, domestic water wells will be sampled.
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Samples for analysis of lead or selected metals will be tested for dissolved lead or metals and
explosives of concern content.

The proposed sampling for the AOCs at Camp Abbot is summarized in Table 4.

Analyses

USEPA SW-846 Method 6020A will be used to analyze for lead or selected metals in soil and
sediment. USEPA SW-846 Method 8330A/Modified 8330A will be used for selected explosives
of concern analyses of soil, sediment, and water.

Background Sampling

Background soil samples are to be collected from 10 locations not impacted by Camp Abbot
activities. Locations of the samples and evaluation methods of the background data will be
presented in the SSWP. Samples will be analyzed for aluminum, barium, cadmium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, molybdenum, nickel, and zinc. Thislist
includes metals commonly found in MC, plus severa others used for geochemical evaluation to
help evaluate background. Other metals typically included in the USEPA's TAL are not MC.
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Technical Project Planning and Development of Data Quality
Objectives

= The USACE TPP process is a four-phase process:
= |dentify the current project;
= Determine data needs,
= Develop data collection options; and
= Finalize data collection program.
= The purpose of TPPisto develop DQOs that document how the project makes decisions.

= DQOs areintended to capture project-specific information such as the intended data
use(s), data needs, and how these items will be achieved.

» Information captured through DQOs will be used as a benchmark for determining
whether identified objectives are met.

TPP Phases

Phasel: Identify the Current Project

1. Team members identified to date include: USACE - representatives from the Omaha Design
Center and the Seattle District; Shaw Environmental, Inc. as a USACE contractor; and
ODEQ.

Question: Isthereany person or organization missing from this Team?

U.S EPA and U.SD.A. Forest Service should be part of the review team

2. The AOCs areidentified as:

Range Complex No. 1, asmall armsrange

Anti- Tank Range, an explosive munitions range

Demoalition Area, an explosive munitions range (combine with Mortar Range?)
Mortar Range, an explosive munitions range (combine with Demolition Area)?
Grenade Courts

Burial Pit

Chemical Training Area

Question: Arethereany other AOCsto beidentified?

None
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3. Based on information available about the site and shared through discussions with USACE,
concerns about this area have been expressed by the ODEQ, aswell asby local residents
(who have discovered and reported MEC).

Question: Arethereadditional concernsor issuesfrom landownersor other
stakeholdersregarding the Camp Abbot area?

None ldentified

Question: Arethereany administrative or stakeholder concernsor constraintsthat
would prevent site ingpection activities from going forward on the decision path for this
site?

None I dentified

Phasell: Determine Data Needs

4. Existing site information includes an ASR and ASR Supplement both prepared by the
USACE in 1995 and 2004, respectively. A PA/SI was prepared for the USEPA in 2005:

Weston Solutions, Inc. (Weston), 2005, Camp Abbot FUDS Preliminary Assessment/Ste

Inspection Report, TDD 01-08-0006, USEPA Contract 68-S0-01-02, prepared for U.S.
Environmental Protection Agercy, April

Additional sources of historical information and regional setting are identified above in the
Background Information section.

Question: Arethereany other pertinent documentsrelating to the site available?
None Identified

5. The site-specific approach for this Sl involves collating and assessing available site
information, to include site geology, hydrogeology, groundwater, surface water, ecological
information, human use/access, and current and future land uses; as well as considering
conduct of site inspection and sampling activities.
Question: Arethereany other site aspects/information that should be considered?
None Identified

6. Based on prior site investigations, soil is the primary affected medium at Camp Abbot.
Surface water is a potential pathway of MC. Groundwater is also a potential pathway and is

likely to discharge to surface water in major streams. Air is a potential pathway if soil
particles become airborne; screening values for soil will be used that are protective of this
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pathway. Considering current and future land use, receptors of any contaminants that may be
present could include residents, workers, recreational users, livestock, pets, and wildlife.

Question: Do team members concur with the CSM?

= MEC and MC will beevaluated at Range Complex No. 1

= MEC, and potentially MC depending on reconnaissance results, will be evaluated at
Grenade Courtsand Burial Pit.

= MC will be evaluated at explosive munitions ranges and live hand grenade courts;
the presence of MEC at these AOCsis known based on past encounterswith MEC.

= MC will beevaluated at Anti-Tank Range and Mortar Range.

=  Chemical Training Area and Demoalition Area do not require field investigations.

Additional MC evaluations were identified for:
= Surface water impacts
= Groundwater impacts

7. Technical considerations and/or constraints need to be identified and addressed before
conducting any additional sampling, and would depend on the approach and additional data
needs decided upon by team members.

Questions.

= Areany data missing?

= What isthe nature of needed data?

= What data gaps would additional data meet for making a decision about the site?

= Arethereany considerations/constraints that need to be addressed for collecting
additional data?

Additional data are needed to assess impacts to surface water and groundwater. Samples of
both surface and groundwater will be collected and analyzed for explosives and metals.
Data will answer questions as to whether MC has impacted water. No other
conditions/constraints need to be addressed.

Phaselll: Develop Data Collection Options
8. Proposed approach:

1. Background sample locations will be determined using the software Visual Sampling
Plan (VSP) or similar software.

2. Conduct reconnaissance surveys for MEC and determine sample locations at Range
Complex No. 1, Grenade Courts, and Buria Pit.

3. Conduct reconnaissance for sampling and collect samples at Anti- Tank Range and
Mortar Range.
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Question: Based on the desired decision endpoints and information known to date,
what additional information is needed to reach a deter mination of No Department of
Defense Action Indicated (NDAI) or further action?

None Identified
Question: Arethe stakeholdersin agreement with the sampling approach program?
Yes

Question: Arethe stakeholdersin agreement with the proposed approach for collecting
background data and comparison against sample data?

Sakeholders are in agreement with the number of samples to be collected. General approach

was accepted. However, particular methodology will be presented in the SSWVP and
submitted for their review.

Phase|V: Finalize Data Collection Program
9. What concentrations of COCs lead to decision end-points?

Health-based screening values discussed at the TPP meeting included Oregon Soil Cleanup
Leves (OAR 340-122-045), Maximum Allowable Soil Concentrations (OAR 340-122-045(7), and
Leachate Reference Concentrations (OAR 340-122-045(6)(a); ODEQ indicated that these values
would not be applied. ODEQ prefers Risk-Based Concentrations (RBCs) based on guidance for
Risk-Based Decision Making Process for the Remediation of Petroleum-Contaminated Stes.

For chemicals not addressed by the guidance, ODEQ commonly defaults to USEPA Region 9
PRGs. Table5 lists Region 9 PRGs (Oregon RBCs for lead, the only COC for which RBCs are
available, includes a Leaching to Groundwater RBC of 30 mg/kg, which islower than Region 9
PRGs). Region 9 SS.sare also shownin Table5. ODEQ is agreeable to scaling back the
number of metals fromthe full TAL list.

Question: What approach isappropriate for evaluating ecological risk?

ODEQ Level 11 screening methodology is proposed for ecological screening aslisted on
Table 7

Question: To what extent are both total and leachate analytical resultsfor metals (or
lead) required to assess M C in soils and sediment?

Selected total metals (or lead) and explosives are the only analytical results required to
assess MC in soils and sediments.

Question: Arethereany additional sampling and analysis methodologies needed for all
team membersto arrive at a decision end-point?
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None |dentified

10. Assuming that additional data are needed for the former Camp Abbot FUDS S, it is
important for all team members to agree with the sampling strategy and analysis.

Question: Given the additional sampling and analysis methodologies, are there impacts
to the project schedule that need to be accommodated?

None I dentified

Data Quality Objectives

At the TPP meeting, it was agreed that the following decision rules would be applied with regard
to MC sampling results.

= Below risk-based screening levels = NDAI,
= Aboverisk-based screening levels and background = RI/FS.

The following expanded project objectives have been developed.

Objective 1. Determineif the site requires additional investigation or can be recommended
for NDAI based on the presence or absence of MEC.

DQO #1 — The presence of MEC is unknown at Range Complex No. 1, Grenade Courts, and
Burial Pit. Utilizing trained UXO personnel and handheld magnetometers, a visua search of
these AOCs will be conducted, searching for physical evidence to indicate the presence of MEC
(e.g., craters, ground scars, soil discoloration, munitions debris, or MEC on the surface). The
visual search will consist of a meandering path survey along trails and in accessible areas. The
following decision rules will apply:

If no evidence of MEC is found, the AOCs will be recommended for NDAI relative to
MEC.

If evidence of MEC is confirmed, the AOCswill be recommended for additional
investigation.

If there isindication of an imminent MEC hazard, the site may be recommended for a
Time Critical Removal Action (TCRA).

DQO #2 — At AOCs where MEC has been reported in the past (Anti-Tank Range, Mortar
Range/Demolition Area), the following decision rules will apply:

The presence of MEC is confirmed on the basis of past finds, and these areas will be
recommended for additional investigation.

If, in the course of reconnaissance for sample targets and/or UXO avoidance, thereis
indication of an imminent MEC hazard, the site may be recommended for a TCRA.
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Objective 2. Determineif the siterequiresadditional investigation or can be recommended
for NDAI based on the presence or absence of M C above screening values.

DQO#3 — Sail, sediment, and surface water samples will be collected and analyzed as proposed
in Table 4. Analytical results will be compared to screening values for human health and
ecological risk assessment, and to background values for naturally-occurring substances. The
following decision rules wil | apply:

If sample results are less than human health and ecological screening values, the site will
be recommended for NDAI relative to MC.

If sample results exceed both human health screening values and background values, the
site will be recommended for additional investigation.

If sample results do not exceed human health screening values but do exceed both
ecological screening values and background values, additional evaluation of the data will
be conducted in conjunction with the stakeholders to determine if additional investigation
is warranted.

Objective 3: Obtain data required for HRS scoring.
Data required for HRS scoring are identified in the HRS Data Gaps worksheet.
Objective 4: Obtain datarequired for MRSPP ranking.

Data required for MRSPP ranking are identified in the MRSPP worksheet.

Next Steps

Scheduling of a 2nd TPP meeting will occur as agreed upon by team members.
Shaw will prepare the TPP Memorandum and distribute for concurrence.
Shaw will prepare the SSWP for review and comment.

Shaw will collect samples.

Shaw will prepare the SI Report.
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flowes. Chemically distinet {g.. hugh Fallg, high barium) fram

vuunyar pvarheing lave floves (Hooper and others, 19930,

John Day Fermation |Miocene ta Eecenel—Crmplex assemblape of
T flioves, pyroclasti: deposits, sedirmentary strata, sol voleanic
vint Arpnsics [Smith and athers, 1998), Steata of similar 2ge And
stratigraphic positicn to the John Day Farmation are included in
this Lnit an cross sactions bensath the Cascads Ranga

|
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0a | Andesite (Pleistocans l—Purphwyritic lsve flows of the Cascale

)

1

£ B

Range, commonly eontaining phenoorysts of plagioclase,
orthopyroxeng, and clinapyraxena. All have normal-polarity
thermal remenent magnetization.
[rd Rhyolite, dacite, and rhyodacite (Holocene and Pleistocene)—
Porphyritic [2va flows found mostly in the Theee Sisters area and
near the summit of Newberry Wolcano.

Pyroclastic Fow depasits {Pleistocenel—Andesitic to riyulitic ash-
Tleww clezpunsits of the Casade Range: and Nisahorey Valeana.
Includes ash-tlow daposits inthe wicinity of Bend fe.q. Tumala twit,
Shevlin Fark b},

Basalt [Pleistocene and Pliocene}—Genurally npen-textnred,
commanly vesicular lava flows, Mapped in the Milican grea and
south and southeast of Pine Mauwmain,

Basaltic andesite (Pleistocene and Pliocene)—FPrimurily
Pluistonene in age amd compositionaliy similar tooyounger hasakic
sndesite fiows in the Cascade Renge. Contains bath narmal- and
reverse-polarity ramanant magqnatization

OTha

OTrd  Rhyolite and rhyodacite (Pleistocene and Pliocenep—Chicfly domes

and thick lava fnws inthe Cascade Range
Ml Yolcanic vents Pleistocene and Pliocens}—Cinders, bombs,
Eloezles, Tapilli b ff, toff brecein, dames, and thick flowes that mark
older hasalt, basaltic andesite, darite, 2and rhyolite vants, and
maars and it rings within the Cascade Ranne.

Source: From Lite and others, 2002, Geologic Framework
of the Regional Ground-Water Flow System in the Upper
Deschutes Basin, Oregon, Plate 1
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NOTES:

1) AOC Boundaries were derived from the Camp Abbott ASR
Supplement.

2) Groundwater well data were obtained from the US Gelogical
Survey (USGS).

3) Taxlot parcel data were obtained from the Deschutes County GIS
office.

4) These ranges are located within the Upper Deschutes
Watershed.

5) Obtained from Camp Abbot FUDS Preliminary Assessment/
Site Inspection Report, Weston (2005).

|_1/13/06

875

REFERENCE/PROJECTION: State Plane NAD 83 UTM Zone 10N

U.S. ARMY CORPS OF ENGINEERS
OMAHA DESIGN CENTER

FIGURE 5

AREA OF CONCERN
RANGE COMPLEX NO. 1

CAMP ABBOT

Shaww Shaw Environmental, Inc.




g06_AntiTankRng

DRAWING
NUMBER

CABO_003 fi

Legend

Camp Abbot Property Boundary

Camp Abbot AOCs

Taxlot Parcels

% Monitoring Wells

¥  Proposed Soil Sample Location

Weston PA/SI Sample Points®

SD-MRO001 - . A Soil Sample
'SS-MR001, | ; ;
R .)

/\  Sediment Sample

-'-‘.. o s Y | oyt A Surface Water Sample

DRAWN BY

J. Lillis

" \;.‘" o
SS:MR002)55'MR03 L L S prmem

. .' Weston PA/SI XRF Screening Area’

NOTES:

1) AOC Boundaries were derived from the Camp Abbot ASR

e z b J Supplement.

,,,,,, | ‘& 3 2) Groundwater well data were obtained from the US Gelogical

: A F Survey (USGS).

3) Taxlot parcel data were obtained from the Deschutes County GIS
office.

4) These ranges are located within the Upper Deschutes
Watershed.

1/13/06

OFFICE

5) Obtained from Camp Abbot FUDS Preliminary Assessment/
Site Inspection Report, Weston (2005).

N

CE

Newberry Nat Vol

0 350 700 1,400
Feet
a REFERENCE/PROJECTION: State Plane NAD 83 UTM Zone 10N

U.S. ARMY CORPS OF ENGINEERS
OMAHA DESIGN CENTER

FIGURE 6

AREA OF CONCERN
ANTI-TANK RANGE

CAMP ABBOT

N

\
Shaww Shaw Environmental, Inc.




DRAWING
NUMBER

_fig07_DemoArea

CABO_005_fi

DRAWN BY

J. Lillis

1/13/06

OFFICE
C

EN

Legend

D Camp Abbot Property Boundary

Camp Abbot Approximate AOC Boundary

Taxlot Parcels

% Monitoring Wells
Weston PA/SI Sample Points’
A  Soil Sample

/\  Sediment Sample

44 NOTES:

1 Supplement.

(| 2) Groundwater well data were obtained from the US Gelogical
Survey (USGS).

3) Taxlot parcel data were obtained from the Deschutes County GIS
office.

4) These ranges are located within the Upper Deschutes
Watershed.

| 5) Obtained from Camp Abbot FUDS Preliminary Assessment/

Site Inspection Report, Weston (2005).

Neéwberry Nat Vold

0 250 500 1,000
Feet

REFERENCE/PROJECTION: State Plane NAD 83 UTM Zone 10N

m U.S. ARMY CORPS OF ENGINEERS
OMAHA DESIGN CENTER

FIGURE 7

t I AREA OF CONCERN

DEMOLITION AREA
CAMP ABBOT

ShaW“‘ Shaw Environmental, Inc.




g

DRAWING
NUMBER

08 MortarRn

CABO_007_fi

_ng

DRAWN BY

1/13/06

3og LU ;
OLITION/AREA

W

ity

s

Legend
D Camp Abbot Property Boundary
Camp Abbot Approximate AOC Boundaries
D Taxlot Parcels
Reported MEC Find Area
4 Monitoring Wells
¢ Proposed Sediment Sample Location
¥  Proposed Soil Sample Location

Proposed Surface Water Sample Location
Weston PA/SI Sample Points’
A Soil Sample

/\  Sediment Sample

A Surface Water Sample

pRpp——— ) 5
1 1 Weston PA/SI XRF Screening Area
v

Lim.

NOTES:

1) AOC Boundaries were derived from the Camp Abbot ASR Supplement.

2) Groundwater well data were obtained from the US Gelogical Survey (USGS).
3) Taxlot parcel data were obtained from the Deschutes County GIS office.

4) These ranges are located within the Upper Deschutes Watershed.

J. Lillis

5) Obtained from Camp Abbot FUDS Preliminary Assessment/

OFFICE

CEN

Site Inspection Report, Weston (2005).

0 625 1,250 2,500
Feet

REFERENCE/PROJECTION: State Plane NAD 83 UTM Zone 10N

m U.S. ARMY CORPS OF ENGINEERS
OMAHA DESIGN CENTER

FIGURE 8

AREA OF CONCERN
MORTAR RANGE

X " u Ny ]
A o ) g 4, il ’ 8 o - \ e s - ST & f
i RANGE COMPLEX(NOA| v iy TR , = : . e ! \ AN 8% R CAMP ABBOT
RGET(&SUBIMACHI ; ; X
i bl I ot

3

ShaW“‘ Shaw Environmental, Inc.




9 GrenadeCts

g0

DRAWING
NUMBER

CABO_004_fi

DRAWN BY

J. Lillis

1/13/06

OFFICE

CEN

=

(N

-\ SS-GC003
‘.‘_: i -.?‘Q !

ity

P < n JJ+ ASSRR003
‘e ! TN _' “ 7
) v ” . i ,’, i
i S _ $ 8 ~ [SS-RR002.
¥ e Ly 3 vy i i~
Y \ e g S Mli A JssRroo1
. W '*“ﬁ:‘;—' s % % s - k ¥ _,
) R .- {; 7y
: '3‘. ,"\'8; i 3 ! /
- N e
P | P U - wHE f(
=y o B T
e, ! E K. .
“':l. ‘~§t -.n. 153 I- %I g ;-
SS:RR006) . -
: ~. M
A ff sorro0: AT “"SS =2
L i
o ' W A
SS-RR005 t :
s . "..._, g/ a2
X . o P e o . ot o’
N A ‘p‘ »
o o ' .
ch o, !
1% “
X "'. Vi
. ¢ a‘. o ¥ “
/ : & * -‘_g‘. . £
SDYGCO001 ey ? %
‘,. " . - 3 3 »‘ :
e F - E ._ i
" e g
P~
R - ; .‘q v
) ) v ..‘
[’ l”‘_l )
of §< N LA o
atis 'i’ e S, v
% 3 « ‘w -
f 1 . Py
. -
b b ] I 4 L
g * V; Ny
!'s' = == - s
= 1.1 wl™ [ag
. v 'y 5
N W f L L) - "o 4
-1 A 4 H = :
28 @ Vo4
A r "'. nf 4 q} »
Qe
oy Q.
¢
«®

Legend

Camp Abbot Property Boundary
Camp Abbot AOCs

D Taxlot Parcels

4 Monitoring Wells
Weston PA/SI Sample Points’
A Soil Sample

/\  Sediment Sample

Live Grenade Area’

NOTES:

1) AOC Boundaries were derived from the Camp Abbot ASR
Supplement.

2) Groundwater well data were obtained from the US Gelogical
Survey (USGS).

3) Taxlot parcel data were obtained from the Deschutes County GIS
office.

4) These ranges are located within the Upper Deschutes
Watershed.

5) This information was obtained from the Camp Abbot FUDS
Preliminary Assessment/Site Inspection Report, Weston, April 2005.

6) Area identified in Camp Abbot ASR, Appendix D.
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Site I nspection Technical Project Planning M eeting
Camp Abbot April 4, 2006



Photograph 1. Soldiers undergoing training in gas chamber at Camp Abbot.
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Photograph 2. M1 Instructional Gas Identification “Sniff” Set.

CAUTION: Swoppers muwst be kept tight except when
the bottles are being used, stherwise he contents will
be exhavsied prematurely, When caotents of Bottles ars
expended a requisition far replacements should be made
through nermal supgly channels.

Inseructional gas ideneification set, MI,

shawing method of packing.
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Tablel

Potential MEC and M C at Camp Abbot Areas of Concern

Land Use
AOC Munitions Munitions Constituents Controls?
Range Complex Small Arms General Lead, single or doublebase black powder No
No. 1
Anti-Tank Range M6A1, Rocket, HEAT, 2.36 Pentolite, Ballistite No
inch
M6A3, Rocket, HEAT, 2.36 Pentolite, Ballistite
inch
M31 Rifle Grenade HEAT Comp. B
M9A1 Rifle Grenade Anti-Tank | Pentoliteor TNT
M11A2 Practice Rifle Grenade | Inert
M7A1, Practice Rocket, 2.36 5 Sticks of Ballistite
inch
M7A3, Practice Rocket, 2.36 5 Sticks of Ballistite
inch
Demolition Area Explosives Detonating Cord PETN, Black Powder No
Explosives Dynamite Nitroglycerin
Commercial
Explosives TNT TNT
Detonators No Data sheets provided
Blasting Caps Electric Sensitive Explosive
Commercial
Fuses, Boosters, or Bursters No data sheets provided
Mortar Range 60mm HE M49 TNT, Ballistite No
60mm Practice M50A2 Inert with black powder pellets
81mm, HE, M43 TNT, Ballistite
81mm, TP M43A1 Black Powder
Grenade Courts Mk I, Hand Grenade, Frag TNT (Flaked or Granular), older models No

used Smokeless Black Powder
(nitrocellulose, charcoal, and sulfur)

AN-M8 Smoke Grenade HC

Hexachloroethane-zinc

AN-M14, Incendiary Grenade

Igniter mixture I11, Delay mixture V, FF
mixture VI, incendiary mixture,
Thermite, TH3 and thermite, plain.

M15, Smoke Grenade, WP White Phosphorous
M21, Practice Hand Grenade Black Powder
F100R0041-Abbot-Draft TPP Memo-May 2006.doc  T1-1




Tablel (Cont.)
Potential MEC and MC at Camp Abbot Areas of Concern

Land Use
AOC Munitions Munitions Constituents Controls*
Burial Pit Small Arms General Lead, single or doublebase black powder No
Small Arms General-complete No data sheets provided
rounds
Mk 11, Hand Grenade, Frag TNT (Flaked or Granular), older models
used Smokeless Black Powder
(nitrocellulose, charcoal, and sulfur)
AN-M14, Incendiary Grenade Igniter mixture I11, Delay mixture V, FF
mixture VI, incendiary mixture,
Thermite, TH3 and thermite, plain.
M15, Smoke Grenade, WP White Phosphorous
MG6A1, Rocket, HEAT, 2.36 Pentolite, Ballistite, M400
inch
M7A1, Practice Rocket, 2.36 5 Sticks of Ballistite
inch
60mm, HE, M49 TNT, Ballistite
81mm, HE, M43 TNT, Ballistite
60mm, Practice, M50A2 Inert with black powder pellets
Riot Control Agents No data sheets provided
Less Sensitive Explosives No data sheets provided
(Ammonium Nitrate, Explosive
D, etc.
Chemical ID, Toxic Gas Set M2 | 28 Heat-sealed Ampoules with 3.8 ounces
of Mustard
Toxic Chemica Munitions No data sheets provided
Chemical Training | AN-M8 Smoke Grenade HC Hexachloroethane-zinc No

Area

AN-M14, Incendiary Grenade

Igniter mixture I11, Delay mixture V, FF
mixture VI, incendiary mixture,
Thermite, TH3 and thermite, plain.

M 15, Smoke Grenade, WP

White Phosphorous

Pot Tear GasM 1

Chloracetophenone mixture

Chemical ID, Toxic Gas Set M2

28 Heat-sealed Ampoules with 3.8 ounces
of Mustard

Chemical ID, Toxic Gas Set M1

24 bottles of 32 ounces of Mustard or
Distilled Mustard

Toxic Chemical Munitions

No data sheets provided

1 ASR Supplement, USACE, 2004.
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Table?2

Summary of Reported MEC Encountersat Camp Abbot

Document Attributed Source Date of Reported MEC Encounter
Encounter

ASR Supplement, NA NA “A 2.36" anti-tank rocket was found in this area [Anti-Tank Range]”

2004

ASR Supplement, NA NA “Duds of 60 and 81mm mortars were found in the area[Mortar

2004 Range].”

ASR, 1995 (p. 4-2) O'Reilly, 1989 NA “A historical brochure published by Sunriver states that a group of
youths found bazooka rockets, bullets, hand grenades and barbed wire
that were used in the engineers' bivouac training (O’ Reilly 1989).”

ASR, 1995 (p. 6-1) | ASRteam 22-23 May, | “The only ordnance related item observed on the site was a grenade

1995 spoon, in the vicinity of the grenade courts [N 43° 58' 52.1”, W 120°
03 08.0"].”
ASR, 1995 (p. 6-1) NA NA “Items [reportedly found on site] observed in the display cabinet [of the
Sunriver Nature Center] included parts of agrenade, a2.36” bazooka
round, and different caliber bullets.”
ASR, 1995 (p. 6-1) NA NA “Ordnance has reportedly been found in the cliffs northwest of the
airport.”
ASR, 1995 (p. H-3) | Sgt. Terry NA “Sgt. Silbaugh stated that ordnance has been recovered near the areas
Silbaugh, of Milliken and Alfalfa These lands are within the former maneuver
Deschutes County area but are also near the Redmond Precision Bombing Range.”
Sheriff’s Office

ASR, 1995 (p. H-3) | SueHinton, NA “Actua pieces of ordnance have been kept and maintained by the
Sunriver Nature Sunriver Nature Center.”
Center

INPR, 1993 (RAC Joe Hunt, Bend NA “An artillery round and a bazooka round were found west of the

Work-sheet , pp. 4- | Ranger District Sunriver Resort [across the Deschutes River]. In addition, spent mortar

8) Resource and rocket rounds have been found northwest of the Sunriver airstrip.”

Assistant;
Deschutes County
Emergency
Services; Sunriver
Nature Center

INPR, 1993 Jill Ortlery, U.S. 1988 “Ms. Ortlery contacted the Corps of Engineers...concerning a bazooka

(Contact Listing) Forest Service round she ‘kicked out of the ground’, west of Sunriver...The location
was approximately 1-1/2 miles west of Sunriver on Forest Road 40.
The site was in a beetle kill area and was opened to the genera public
for wood cutting in 1988.”

INPR, 1993 Sgt. Terry 1988 “Concerning the bazooka round found by Ms. Orterly of the Forest

(Contact Listing) Silbaugh, Service...Sgt. Silbaugh had called the 53" Ordnance Detachment from

Deschutes County Y akima Firing Range, Washington...after the Sheriff’s Office sent
Emergency someone out to look at the round. The markings were
Services, County deteriorated... The 53 ...identified the round to be a*2.36-inch rocket,
Sheriff’s Office of late World War Il or Korean War vintage that was probably used for
Anti-Tank warfare.”
INPR, 1993 Sgt. Terry NA “Apparently, an artillery round was discovered west of Sunriver, and
(Contact Ligting) Silbaugh, the Deschutes County Emergency Services office was contacted.”
Deschutes County
Emergency
Services, County
Sheriff’s Office
INPR, 1993 Mr. David Danley, NA “Spent mortar and rocket rounds are still occasionally found near a cliff

(Contact Listing)

Sunriver Nature
Center

N.W. of the airstrip (across Cardinal landing bridge).”

F100R0041-Abbot-Draft TPP Memo-May 2006.doc
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Table3

MEC and MC Exposure Pathway Analysis — Range Complex No. 1 (Small Arms Ranges)

RangeArea| MMRP Potential Affected Media PCOC Exposure Routes and Potential Receptors
i i i i _ _ Activitiesto Address Data Gaps
T& . Concern Conéa(x)r:lncr;ragt of (Potentléacl)crcérétsammant ConcEe)?(;[glons Site Workers/ Residents/ colocical Data Gaps (.6, Sampling) ap
yp u ) ’ Contractor Personnel General Public 9 o
(PCOCs) (Fate and Transport) | Screening Levels
MEC in theform of Surface & Subsurface Soils Not Applicable Potentially complete Potentially complete Potentially complete - Presenceof MEC | Visual reconnaissance and localized magnetometer sweeps will be
unused or discarded small Low hazard associated with pathway. pathway. pathway. is unknown, except | conducted to:
armsrounds or other small arms rounds (stable, Exposure routes: Exposure routes: Exposure routes: areathat overlaps Assess presence of MEC,
MEC unknown munitions. non-explosive projectiles). - Vehicletraffic - Vehicletraffic - Foottraffic Anti-Tank Range Practice MEC avoidance, and
Potential for unknown - Foottraffic - Foot traffic - Burrowing (where MECis Select appropriate sample locations.
explosive MEC sources. ) o ) o o » known)
- Intrusiveactivities - Intrusiveactivities - Geologic instability
- Geologic instability - Geologic instability
Sail Potentially complete Potentially complete Potentially complete pathway. | - Analytical datado Composite soil sampleswill be analyzed for lead. Soil samples
- Affected by lead projectiles | YES— Complete or pathway. pathway. Exposure routes: not exist for some for lead will be sieved (#10 sieve) by the laboratory prior to
on or within the ground. Potentially Complete Exposure routes (during Exposure routes (during - ingestion, and subranges. anaysis.
Pathways intrusive work): intrusive work): direct cor;tact by area
> - incidental ingestion, - incidental ingestion, fauna. y
- dermal contact, and - dermal contact, and
- inhalation of soil - inhalation of soil
particulates. particulates.
NO — Incomplete
Pathway
Surface Water /Sediment Potentialy complete Potentially complete. Potentially complete pathway. | - Anaytical datado Impact to surface water will be addressed via primarily affected
Potentially affected YES - Complete or pathway. Exposure Exposure routes: not exist for some medium--soil. Locations of potential soil sources are known from
Range (streams). Potentially Complete Exposure routes: .po ) .po ) subranges. historical maps. Will address surface water pathway with soil
Complex No. ' Pathways N o - Ingestion, - ingestion, and data; impact to surface water will conservatively be assumed if
1 Fate & Transport: via - incidental ingestion, - dermal contact, and - direct contact by area soil contamination is identified.
Lead ?nilrgitee:jurs]giflf from - dermal contact, and - inhalation of water fauna. Surface water potentially impacted from the previously unsampled
) ] ’ - inhalation of surface mist or vapor. subranges will be addressed by sampling sediment from surface
Antimony and copper (in water. water pathway for lead.
MC lower concentrations than
lead; therefore inspection
will focus on lead)
NO — Incomplete
Pathway
Groundwater Potentially complete Potentially complete— Incomplete pathway, no - Limited data (well Collect groundwater sample from well within or near the AOC.
Potentially affected media. YES- Complete, pathway. e-véltljeno.et rc:.f domestic ecol o%i\;e;lt accessto in area). Samples to be analyzed for explosives and metals.
Fate & Transport: Potentialy Complete, _Exposure routes (during VAVO SW| in or near groun er.
migration to groundwater or Incomplete intrusive work): '
P Pathways L ; ; Exposure routes:
viainfiltration. - incidental ingestion, p
- ingestion
- dermal contact, and Ing '
- inhaation of - dermal contact, and
groundwater. - inhalation of water
particul ates. mist or vapor.
NO — Incomplete
Pathway
Air Not Applicable Incomplete Pethway Incomplete Pathway Incomplete Pathway None None
Not affected (non-volatile (inhalation of
PCOCs) particul ates addressed
viasoil screening
vaues).
F100R0041-Abbot-Draft TPP Memo-May 2006.doc T31




Table 3 (continued)
MEC and MC Exposure Pathway Analysis — Explosive Munitions Range

RangeArea| MMRP Potential Affected Media PCOC Exposure Routes and Potential Receptors
i i i i _ _ ] Activitiesto Address Data Gaps
T& . Concern Conéa(x)r:lncr;ragt of (Potentléacl)crcérétsammant ConcEe)?(;[glons Site Workers/ Residents/ Ecological Data Gaps (.6, Sampling) ap
yp u ) 4 Contractor Personnel General Public (Livestock & Biota) -
(PCOCs) (Fate and Transport) Screening Levels
MEC intheform of Surface & Subsurface Soils Not Applicable Complete pathway - Complete pathway Complete pathway (MEC - None—Presence Visua reconnaissance and localized magnetometer sweeps will be
unexploded military Unexploded munitions are (MEC found). (MEC found). found). of MECisknown | conducted to:
munitions used at this site. ahazard. Exposure routes: Exposure routes: Exposure routes: from previous Practice MEC avoidance, and
MEC - Vehicletraffic - Vehicletraffic - Foottraffic MEC encounters. Select appropriate sample locations.
- Foottraffic - Foot traffic - Burrowing
- Intrusiveactivities - Intrusiveactivity - Geologic instability
- Geologic instability - Geologic instability
Sail Potentially complete Potentially complete Potentially complete pathway | - Anaytical datado Composite soil samples will be analyzed for explosivesand
Incomplete detonation of YES - Complete or pathway. pathway. but contact for most animals not exist for Antk metals. Soil samples for metalswill be sieved (#10 sieve) by the
explosive munitions. Potentially Complete Exposure routes (during Exposure routes (during limited due to grass cover. I/IanI: R?Qnge & laboratory prior to analysis.
Pathways intrusive work): intrusive work): Exposure routes: ortar kange.
> - incidental ingestion, - incidental ingestion, - ingestion, and
- dermal contact, and - dermal contact, and - direct contact by area
- inhalation of soil - inhalation of soil fauna
particulates. particulates.
NO — Incomplete
Pathway
Surface Water /Sediment Potentialy complete Potentially complete Potentially complete pathway | - None Impact to surface water will be addressed by collection of awater
Potentially affected YES - Complete or pathway. pathway. Exposure routes: sample from the Deschutes River down stream of the Mortar
(streams). Potentially Complete EXposure routes: Exposure routes: - ingestion, and Range.
Explosive Fate & Transport: via Pathways - incidental ingestion, - ingestion, - direct contact by area
M unitions S”fao'fer(;‘”o_flf from - dermal contact, and - dermal contact,and fauna
impacted il.
Ranges ) P - inhaation of surface - inhaation of water
Explosives water. mist or vapor.
MC Metals
NO — Incomplete
Pathway
Groundwater Potentially complete Incomplete pathway at Incomplete pathway for biota, | - Limited data (well Impact to groundwater will be addressed via primarily affected
Potentially affected media YES-Complete, pathway . Demolition Areaand no ecological access to in area). medium--soil.
Fate & Transport: Potentially Complete, Exposure routes (during lt\)/la?r_tar Range (hydraulic groundwater.
migration to groundwater or Incomplete intrusive work): a dr Ir?earb estEh “ﬁlgoc Potentially complete pathway
viainfiltration. Pathways - incidental ingestion, i ' for livestock:
_— Potentially complete at

dermal contact, and

Anti-Tank Range

ingestion,
dermal contact, and

- inhaation of (nearby domestic wells) .
groundwater Exposure routes: - inhaation of water mist or
particul ates. ) ) vapor.
- ingestion,
- dermal contact, and
NO —Incomplete - inhalation of water
Pathway mist or vapor.
Air NA (inhalation of Incomplete Pathway Incomplete Pathway Incomplete Pathway None None
Not affected (non-volatile particul ates addressed
PCOCs) viasoil screening
vaues).
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Table 3 (continued)
MEC and MC Exposure Pathway Analysis —Grenade Courts

RangeArea| MMRP Potential Affected Media PCOC Exposure Routes and Potential Receptors
i i i i . . . Activitiesto Address Data Gaps
T& . Concern Conéa;r:lncr;ragt of (Potentléacl)crcérétsammant ConcEe)?(;[glons Site Workers/ Residents/ Ecological Data Gaps .6, Sampling) p
yp u ) 4 Contractor Personnel General Public (Livestock & Biota) -
(PCOCs) (Fate and Transport) | Screening Levels
MEC in theform of Surface & SubsurfaceSoils Not Applicable Potentially complete Potentially complete Potentially complete - The extent of Visual reconnaissance and localized magnetometer sweeps will be
unexploded grenades used Unexploded grenades are a pathway. pathway. pathway. grenadetrainingis | conductedto:
at thissite. hazard. Exposure routes: Exposure routes: Exposure routes: uncertain. Assess evidence of munitions training activity in the area
MEC - Vehicletraffic - Vehicletraffic - Foot treffic north of the mapped AOC, to theriv er junction.
- Foottraffic - Foottraffic - Burrowing 'Srsait% p'rvﬁze'(‘:ce Of_c'jV' EC, |
. - . L - ice avoidance, an
. Intrusn{e .act|V|t.y. ) |ntI'US|V.eZ.':ICtIVIt.IeiS - Geologic instability Select samplelocations, if evidence of munitionstraining
- Geologic instability - Geologic instability activity isfound in the expanded area.
Sail Potentially complete Potentially complete Potentially complete pathway. | - Analytical data Potentially one or more composite soil samples, depending on
Incomplete detonation of YES- Completeor pathway. pathway. Exposure routes: may be reqfun red if reconnaissance, will be analyzed for explosives and metals.
explosive munitions Potentially Complete Exposure routes (during Exposureroutes(during | _  jngestion, and evld(_atnceot .
Pathways intrusive work): intrusive work): \ ' munitionstraining
- » - . . . . . - direct contact by area activity isfound
- incidental ingestion, - incidental ingestion, fauna. beyond the
- dermal contact, and - dermal contact, and previously
- inhalation of sail - inhalation of sail investigated area.
particulates. particulates.
NO — Incomplete
Pathway
Surface Water/Sediment Potentially complete Potentially complete Potentially complete pathway. | - Analytical data Potentially one sediment sample, depending on reconnaissance,
Potentially affected YES - Complete or pathway. pathway. Exposure routes: ma_%/ be reqfun redif will be analyzed for explosives and metals.
Grenade (streams). Eg:ﬁntl aly Complete Exposure routes: Exposure routes: - ingestion, and ?Lljn(iatri]gﬁsotrai ning
Courts Fate & Transport: via Weys - incidental ingestion, | - ingestion, - direct contact by area activity is found
?nilrgitee:jurs]giflf from - derma contact, and - dermal contact, and fauna beyond the
Explosives ' - inhalation of surface | - inhalation of water previously
water. mist or vapor. investigated area.
MC Metals
NO - Incomplete
Pathway
Groundwater Potentially complete Potentially complete— Incomplete pathway, no - Limited data (well Impact to groundwater will be addressed via primarily affected

Potentially affected media

YES —Complete or

pathway.

nearby domestic wells.

ecological accessto
groundwater.

in area).

medium--soail.

: Potentially Complete Exposure routes (durin Exposure
Fate & Transport: EXpos g po _
migration to groundwater Pathways intrusive work): - ingedtion, Potentially complete pathway
viainfiltration. - incidental ingestion, - dermal contact. and for. “VGSOCK-

- dermal contact, and - inhalation of water - Ingestion,

- inhalation of mist or vapor. - dermal cortact, and
groundwater. - inhaation of water mist or
particulates. vapor.

NO — Incomplete
Pathway
Air Not Applicable Incomplete Pethway Incomplete Pathway Incomplete Pathway None None

Not affected (non-volatile (inhalation of
PCOCs) particul ates addressed

viasoil screening

vaues).
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Table 3 (continued)

MEC and M C Exposure Pathway Analysis — Burial Pit

RangeArea| MMRP Potential Affected Media PCOC Exposure Routes and Potential Receptors
i i i i . . . Activitiesto Address Data Gaps
T& . Concern Conéa(x)r:lncr;ragt of (Potentléacl)crcérétsammant ConcEe)?(;[glons Site Workers/ Residents/ Ecological Data Gaps .6, Sampling) p
yp u ) 4 Contractor Personnel General Public (Livestock & Biota) -
(PCOCs) (Fate and Transport) | Screening Levels
MEC in theform of Surface & SubsurfaceSoils Not Applicable Potentially complete Potentially complete Potentially complete - The specific Visual reconnaissance and localized magnetometer sweeps will be
unexploded munitions Unexploded munitions are pathway. pathway. pathway. location of the conducted to:
used at this site. ahazard. Exposure routes: Exposure routes: Exposure routes: horseshoe shaped Identify the location of the horseshoe shaped area,
MEC - Vehicletraffic - Vehicletraffic - Foottraffic area, bermed and Assess presence of MEC,
- Foot traffic - Foot traffic - Burrowing E'tﬂg%%;’g:;‘ alstone gfelactice M EIC I61\/0i qance"fal;d ccation of the horeeet
i . o i . ) o - : ect samplelocations, if the location of the horseshoe
Intrusye.actlwt.y. Intrusv.eéctlwt.lois Geologic instability o_rdr}mcedlsppsi shaped areaiis not where previous samples were collected.
- Geologic instability - Geologic instability pit) isuncertain.
Sail Potentially complete Potentialy complete Potentially complete pathway. | - Analytical data Potentially one or more surface and subsurface soil samples,
Incomplete detonation of YES- Complete or pathway. pathway. Exposure routes: may be req;n red if depending on reconnaissance, will be analyzed for explosives and
explosivemunitions Potentially Complete Exposure routes (during Exposureroutes(during | . jngestion, and evldgt'_"nce 0 disposal metals.
Pathways intrusive work): intrusive work): \ ' munitions dispo
- > o . ) o . ) - direct contact by area isfound beyond
- incidental ingestion, - incidental ingestion, fauna. theprevioudy
- dermal contact, and - dermal contact, and investigated area.
- inhalation of soil - inhalation of soil
particulates. particulates.
NO — Incomplete
Pathway
Surface Water/Sediment Potentialy complete Potentially complete Potentially complete pathway. | - Analytical data Potentially one sediment sample, depending on reconnaissance,
Potentially affected YES - Complete or pathway. pathway. Exposure routes: ma_%/ be reqfun redif will be analyzed for explosives and metals.
st ds). Potentially Complete . " . . evidence of
I(:a;:a&inirzzzpz)rt' via Pathwaysy ' Exiz(::?(jreitr;uitzeﬂion EXiF:](;Z?OI:Ut&G - ingestion, and munitions disposal
; ; : > B ' . { - direct contact by area isfound beyond
Burial Pit ngfaoeeguanlf from - dermal contact, and - dermal contact, and fauna the previously
im soil. i i
pact - inhalation of surface - inhalation of water investigated area.
Explosives water. mist or vapor.
MC Metals
NO — Incomplete
Pathway
Groundwater Potentialy complete Potentially complete— Incomplete pathway, no - Limited data (well Collect one groundwater sample from anearby well and analyzed

Potentialy affected media.

YES—Complete or

pathway.

nearby domestic wells.

ecological accessto

in area).

for explosives and metals.

Fate & Transport: Eg;ﬁntid'y Complete Exposure routes (during Exposure groun@aa.
migration to groundwater ways intrusive work): - ingestion, Potentially complete pathway
viainfiltration. » | - incidenta ingestion, - dermal contact. and for livestock:

- dermd contact, and - inhalation of water - Ingestion,

- inhalation of mist or vapor. - dermal contact, and
groundwater. - inhalation of water mist or
particul ates. vapor.

NO - Incomplete
Pathway
Air Not Applicable Incomplete Pathway Incompl ete Pathway Incomplete Pathway None None

Not affected (non-volatile (inhalation of
PCOCs) particul ates addressed

via soil screening

vaues).
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Table 3 (continued)

MEC and M C Exposur e Pathway Analysis — Chemical Training Area

RangeArea| MMRP Potential Affected Media PCOC Exposure Routes and Potential Receptors
T& Concern Conéaml nant of (Potentléalcl) Contaminant ConcEentglons Site Workers/ Residents/ eolodical Data Gaps ACtIVItIe?itg Asicri;;als?n[;?ta Gaps
ype oncern ur ces) )_(C Contractor Personnel General Public cologic -
(PCOCs) (Fate and Transport) Screening Levels
No indication of Surface & SubsurfaceSoils Not Applicable - Incomplete pathway. - Incomplete pathway. - Incomplete pathway. None None
conventional munitions - A mechanism by which
MEC being used e_\t_thisAOC. chemical or conventiona
Small quantities of munitions would be present
chemicals may have been has not been identified.
used for training purposes.
Soil Incompl ete Pathway Incomplete Pathway Incomplete Pethway None None
- Chemicalsused in training NO —Incomplete
would generally not persist | Pathway
in soil and/or would be of
negligible quantity.
Chemical
Training
Area Mustard, lewisite, and
other chemicalsmay have | SurfaceWater Incomplete Pethway Incomplete Pathway Incomplete Pethway None None
MC been used for training - Unaffected per impact to NO — Incomplete
purposes (identification soil described above. Pathway
kits).
Air NO — Incomplete Incomplete Pethway Incomplete Pathway Incomplete Pethway None None
- Unaffected per impact to Pathway
soil described above.
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Table4
Proposed Sampling Approach

Mediato be Sampled

Contaminantsof Concern

Number
No. AOC of Solect Comments
Samples ol Sediment Ground- | Surface Lead Metals** Explosives
water Water
Soil/Sed | Soil/Sed Soil/Sed
Range Samples at two subranges: Anti-Aircraft Range, Field
1 Complex 7 4 2 1 7 - 1 Target/Sub-Machine Gun Range, Groundwater sample
No. 1 for nearby well (lead and explosives)
2 Anti-Tank 1 1 B _ 1 1
Range
Demolition )
3 Area 0 No samples required.
Mortar Water and sediment sample collected downstream from
4 3 2 -- 1 - 3 3
Range range
5 Gégg?gse 2 1 1 - 2 2 Potential samples, depending on reconnaissance
6 Burial Pit 4 2 1 1 - 4 4 Potential samples, depending on reconnaissance
Chemical
7 Training 0 - - - -- - -- No samples required.
Area
Environmental 17 10 4 2 1 7 10 11
Field Duplicate 1 1 1 Minimum 10% goal
Field Split 1 1 1 Minimum 10% goal
Matrix Spike (MS) 1 1 1 Minimum 5% goal (solids & water)
MS Duplicate 1 1 Minimum 5% goal, (solids & water)
Equipment Blank N/A N/A 0 To be determined per sampling methods
Material Blank 0 0 0 No reagents
Quality Control Samples 4 4 4
Total Samplesto be Analyzed 11 14 15

AOC -- Areas of concern
Surface soil samples are composite samples (7-point, wheel pattern with 2-foot radius). All other samples are discrete grab samples.
In addition to the QC samples shown above, temperature blanks will be submitted with samples; one blank per cooler.
Lead and metals by SW-846 6020A. Explosives by SW-846 8330A/Modified 8330A.
* Analyses for lead will be performed on soil or sediment that has been passed through an ASTM No. 10 (2-mm) wire mesh sieve at the laboratory.
** Select metals are: @ uminium, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, magnesium, molybdenum, and zinc.
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Table5

Human Health Screening Criteria for Soil/Sediment at Oregon Sites

Region 9 Human Health Screening Values
Residential | Industrial SSLs¢ SSLs¢
PRG" PRG" DAF=1 | DAF=20
Analyte Abbreviation CAS No. (mg/kg)b (mg/kg) (mg/kg) | (mg/kg)
Aluminum Al 7429-90-5 76,000 100,000
Barium Ba 7440-38-2 5,400 67,000 82 1,600
Cadmium Cd 7440-43-9 37 450 04 8
Chromium” Cr 7440-47-3 210 450 2 38
Cobalt Co 7440-48-4 900 1,900
Copper Cu 7440-50-8 3,100 41,000
Iron Fe 7439-89-6 23,000 100,000
Lead Pb 7439-92-1 30/400 | 750/800
Manganese Mn 7439-96-5 1,800 19,000
Magnesium Mg 7439-95-4
Molybdenum Mo 7439-98-7 390 5,100
Nickel Ni 7440-02-0 1,600 20,000 7 130
Zinc Zn 7440-66-6 23,000 100,000 | 620 12,000
Hexahydro-1,3,5-trinitro-1,3,5-triazine | RDX 121-82-4 44 16
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine HMX 2691-41-0 3,100 31,000
2,4,6-Trinitrotoluene 2,4,6-TNT 118-96-7 16 57
1,3,5-Trinitrobenzene 1,3,5-TNB 99-35-4 1,800 18,000
1,3-Dinitrobenzene 1,3-DNB 99-65-0 6.1 62
2,4-Dinitrotoluene® 24-DNT 121-14-2 0.72 2.5 | 0.00004 | 0.0008
2,6-Dinitrotoluene? 2,6-DNT 606-20-2 0.72 2.5 [ 0.00004 | 0.0008
2-Amino-4,6-dinitrotoluene 2-Am-DNT 35572-78-2 12 120
2-Nitrotoluene 2-NT 88-72-2 0.88 2.2
3-Nitrotoluene 3-NT 99-08-1 730 1,000
4-Amino-2,6-dinitrotoluene 4-Am-DNT 19406-51-0 12 120
4-Nitrotoluene 4-NT 99-99-0 12 30
Nitrobenzene NB 98-05-3 20 100 | 0.007 0.1
Methyl-2,4,6-trinitrophenylnitramine Tetryl 479-45-8 610 6,200

DAF = Dilution Attenuation Factor.
PRG = Preliminary Remediation Goal.
SSL = Soil Screening Level.

alf laboratory cannot meet any of the preferred QL s with routine SW 846 methodology (as supported by MDLsthat are no greater than
1/3 QL), laboratory's QL must be identified in laboratory submittal as failing to meet the QL. Some screening values cannot be obtained

ma/kg = milligrams per kilogram.

mg/L = milligrams per liter.

with routine methodology to the QL. In those cases, the QL achievable with a routine SW 846 methodol ogy would be accepted.
b PRGs from Region 9 PRG Table dated October 2004 and addendum dated 28 December 2004, based on single chemical.
¢ SSLsfrom Region 9 PRG Table dated October 2004 and revision note dated 28 December 2004.

d Sail cleanup levels from Oregon DEQ Hazardous Substance Remedial Action Rules, dated 27 July 2000. OAR 340-122-045(1) through

(5), Table 1.

e Concentrations from Oregon DEQ Hazardous Substance Remedial Action Rules, dated 27 July 2000. OAR 340-122-045(7), Appendix 1.

f Concentrations from Oregon DEQ Hazardous Substance Remedial Action Rules, dated 27 July 2000. OAR 340-122-045(6)(a),

Appendix 1. f Concentrations from Oregon DEQ Hazardous Substance Remedial Action Rules, dated 27 July 2000. OAR 340-122-

045(6)(a), Appendix 1

g Carconogenic DNT mixture values used if more conservative than noncarcinogenic isomer-specific values.

h Total chromium values used.

i Based on PRG for pyrene as a surrogate value.
j Values listed for lead include Oregon risk-based concentrations: 30 mg/kg (leaching to groundwater), 400 mg/kg

(residential), and 750 mg/kg (occupational/construction worker/excavation worker_
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Table6
Human Health Screening Criteriafor Groundwater at Oregon Sites

Oregon DEQ
~ Federal Numerical
Region 9 Tap | DrinkingWater | Groundwater Quality
Water PRG? | CriteriaMCLs® Reference L evels®
(MglL) (mg/lL) (ug/L)
Hexahydro-1,3,5-trinitro-1,3,5-triazine RDX 121-82-4 0.61
%:rtszhgcoil:g1,3,5,7-tetranitro-1,3,5,7- HM X 2691-41-0 1,800
2,4,6-Trinitrotoluene 2,4,6-TNT 118-96-7 2.2
1,3,5-Trinitrobenzene 1,3,5-TNB 99-35-4 1,100
1,3-Dinitrobenzene 1,3-DNB 99-65-0 3.6
2,4-Dinitrotoluene® 2,4-DNT 121-14-2 0.099
2,6-Dinitrotoluene® 2,6-DNT 606-20-2 0.099
2-Amino-4,6-dinitrotoluene 2-Am-DNT 35572-78-2 7.3
2-Nitrotoluene 2-NT 88-72-2 0.049
3-Nitrotoluene 3-NT 99-08-1 120
4-Amino-2,6-dinitrotoluene 4-Am-DNT 19406-51-0 7.3
4-Nitrotoluene 4-NT 99-99-0 0.66
Nitrobenzene NB 98-05-3 34
Methyl-2,4,6-trinitrophenylnitramine Tetryl 479-45-8 360
Aluminum Al 7429-90-5 36,000 50
Barium Ba 7440-38-2 2,600 2,000 1,000
Cadmium Cd 7440-43-9 18 5 10
Chromium' Cr 7440-47-3 110 100 50
Cobalt Co 7440-48-4 730
Copper Cu 7440-50-8 1,500 1,000 1,000
1,300"
Iron Fe 7439-89-6 11,000 300 300
Lead Pb 7439-92-1 15" 50
Magnesium Mg 7439-95-4
Manganese Mn 7439-96-5 880 50' 50
Molybdenum Mo 7439-98-7 180
Nickel Ni 7440-02-0 730
Zinc Zn 7440-66-6 11,000 5,000f 5,000i
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Table6 (Cont.)
Human Health Screening Criteriafor Groundwater at Oregon Sites

MCL = Maximum Contaminant Level
PRG = Preliminary Remediation Goal
mg/L = micrograms per liter

alf laboratory cannot meet these QL s with routine SW 846 methodol ogy (as supported by MDL s that are no greater than 1/3 QL),
laboratory's QL must be identified in laboratory submittal as failing to meet the QL. Some screening values cannot be obtained with
routine methodology to the QL.

Note that no surface water samples are planned at thistime. If surface water is collected, additional human health screening criteriawill be
compiled.

b Region 9 PRG Table dated October 2004 and revision note dated 28 December 2004, based on single chemical.

¢ Primary MCL from the 2004 Edition of the Drinking Water Standards and Health Advisories, dated Winter 2004, is listed unl ess
otherwise indicated.

d Values from OAR 340-40-020, Table 1, dated November 1997.

e Carcinogenic DNT mixture values used if more conservative than noncarcinogenic isomer-specific values.

f Secondary MCL from the 2004 Edition of the Drinking Water Standards and Health Advisories, dated Winter 2004.

g Tota chromium values used if available.

h Action level from the 2004 Edition of the Drinking Water Standards and Health Advisories, dated Winter 2004.

i Numerical Groundwater Quality Guidance Level from OAR 340-40-020, Table 3, dated November 1997.

j Value from the 2004 Edition of the Drinking Water Standards and Health Advisories, dated Winter 2004, Drinking Water Advisory Table.
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Table7

Selection of Ecological Soil Screening Toxicity Valuesfor Constituents of Potential Ecological Concern (Oregon Sites)

ODEQ Levdl I
Screening Level
a

Proposed Benchmarks Final
Other Values: Potential Ecologica Practical
Lowest Value Bio Screening
for Region 5 Tamageet a. accumulative Value Quantitation
Constituent?
Parameter Plants/Inverts./ ESLs” Region 7€ Region 8¢ Region 10 ¢ (1999) F or h Soil | Limit
BirdMammals (2003) (mg/kg) (mg/kg) (mg/kg) LANL (2005) 9
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

M etals/I nor ganics
Aluminum 50 NVA 50 EPA-R4 NVA 50 EPA-R4 55 LANL 50 20.0
Barium 85 1.04 330 SSL 330 SSL 330 SSL 110 LANL 85 05
Cadmium 4 0.00222 0.36 SSL 0.36 SSL 0.36 SSL 0.27 | LANL Yes 4 05
Chromium (total) 0.4 0.4 26 SSL 26 SSL 26 SSL 23 LANL Yes 0.4 1.0
Cobdlt 20 0.14 13 SSL 13 SSL 13 SSL 13 LANL 20 05
Copper 50 5.4 60 ORNL 190 Dutch 60 ORNL 10 LANL Yes 50 1.0
Iron 10 NVA 200 EPA-R4 NVA 200 EPA-R4 | NVA 10 15.0
Lead 16 0.0537 11 SSL 11 SSL 11 SSL 14 LANL Yes 16 1.0
Magnesium NVA NVA 440000 EPA-R4 NVA 440000 EPA-R4 | NVA NVA/Nutrient 25.0
Manganese 100 NVA 100 EPA-R4 NVA 100 EPA-R4 50 LANL 100 05
Molybdenum 2 NVA 2 ORNL 2 ORNL 2 ORNL NVA 2 05
Nickel 30 13.6 30 ORNL 30 ORNL 30 ORNL 20 LANL Yes 30 1.0
Zinc 50 6.62 85 ORNL 85 ORNL 85 ORNL 10 LANL Yes 50 2.0
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Selection of Ecological Soil Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

Table7 (Cont.)

ODEQ Level Il
Screening Level
a Proposed Benchmarks Fina
Other Values: Potential Ecologica Practical
Lowest Value Bio Screening
for Region 5 Tamageet a. accumulative Value Quantitation
Constituent?
Parameter Plants/Inverts./ ESLs” Region 7 ¢ Region 8¢ Region 10 ¢ (1999) F or h Soil | Limit
BirdsMammas | (2003) (mg/kg) (mg/kg) (mg/kg) LANL (2005) 9
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Explosive
2,4-Dinitrotoluene NVA 1.28 1.28 EPA-R4 NVA 1.28 EPA-R4 052 | LANL 1.28 0.040
2,6-Dinitrotoluene NVA 0.0328 0.0328 EPA-R4 NVA 0.0328 EPA-R4 0.37 | LANL 0.0328 0.040
2-Amino-4,6-
Dinitrotoluene NVA NVA NVA NVA NVA 21 LANL 21 0.040
4-Amino-2,6-
Dinitrotoluene NVA NVA NVA NVA NVA 0.73 | LANL 0.73 0.040
1,3-Dinitrobenzene NVA 0.655 0.655 EPA-R4 NVA 0.655 EPA-R4 | 0.073 | LANL 0.655 0.020
HMX NVA NVA NVA NVA NVA 27 LANL 27 0.050
Nitrobenzene 8 1.31 1.31 EPA-R4 NVA 1.31 EPA-R4 2.2 LANL 8 0.020
RDX NVA NVA NVA NVA NVA 75 LANL 7.5 0.075
1,3,5-Trinitrobenzene NVA 0.376 0.376 EPA-R4 NVA 0.376 EPA-R4 6.6 LANL 0.376 0.020
2,4,6-Trinitrotoluene NVA NVA NVA NVA NVA 6.4 LANL 6.4 0.040
2-Nitrotoluene NVA NVA NVA NVA NVA 20 LANL 2.0 0.075
3-Nitrotoluene NVA NVA NVA NVA NVA 24 LANL 24 0.050
4-Nitrotoluene NVA NVA NVA NVA NVA 4.4 LANL 4.4 0.040
Tetryl NVA NVA NVA NVA NVA 0.99 LANL 0.99 0.065

NVA: No vaue available
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Table7 (Cont.)
Selection of Ecological Soil Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

a Oregon Department of Environmental Quality Screening Level Vaues (December 2001).

b Ecological Screening Levels (ESLs), U.S.EPA Region V, August 2003.

¢ USEPA Region 7: Catherine Wooster-Brown (Eco Risk Assessor) recommends the following hierarchy: USEPA EcoSSLs; ORNL Effroymson values; USEPA Region 4 values,
other published values.

d USEPA Region 8: Dale Hoff (Eco Risk Assessor) recommends the following hierarchy: USEPA SSLs; Dutch Intervention Values or ORNL Effroymson values.

e USEPA Region 10: Joseph Goulet (Eco Risk Assessor) says Region 10 has no recommended hierarchy, therefore, values from the USEPA Region 7 Approach were used.

f Tamage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E. Welsh, F.M. Cretella, P.H. Reno, and F.B. Daniel, 1999, Nitroaromatic Munition Compounds: Environmental Effects and
Screening Values,

'Rev. Environ. Contam. Toxicol.
g LosAlamos National Laboratory (LANL), Eco Risk Database, Release 2.2, September 2005.
h Potential bioaccumulative constituents will be evaluated in more detail, as some screening values do not take into account biocaccumulation.
Potential bioaccumulative potential from: Bioaccumulation and I nterpretation for the Purposes of Sediment Quality Assessment: Status and Needs (USEPA, 2000) and ODEQ
EQSLVs(ODEQ, 2001).
i Final Screening Value selected using the following hierarchy:
1. State Value (Oregon)
2. USEPA Region State Located In (USEPA Region 10)
3. Lower of Talmage et a. (1999) or LANL (2005) values.

EPA-R4=USEPA Region 4

LANL= Los Alamos National Laboratory

SSL=USEPA Eco Soil Screening Levels

Dutch=Dutch Intervention Values

ORNL= Oak Ridge National Laboratory Ecological PRGs (Efroymson et al)

Other References:

U.S. Environmental Protection Agency, 2005, Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs), Office of Solid Waste and Emergency Response,
website version last updated March 15, 2005: http://www.epa.gov/ecotox/ecossl.

U.S. Environmental Protection Agency, 2001, Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995.
Website version last updated November 30, 2001: http://www.epa.qov/regiond/waste/ots/ecolbul .htm

Efroymson, R.A., Suter |1, G.W., Sample, B.E. and Jones, D.S., 1997. Preliminary Remediation Goals for Ecological Endpoints. Lockheed Martin Energy Systems, Inc. (ORNL)

ES/ER/TM-162/R2.

Dutch Intervention Values:

Swartjes, F.A. 1999. Risk-based Assessment of Soil and Groundwater Quality in the Netherlands: Standards and Remediation Urgency. Risk Analysis 19(6): 12351249

The Netherlands Ministry of Housing, Spatial Planning and Environment’s Circular on target values and intervention values for soil remediation

http://www2.minvrom.nl/Docs/internationaal/S _12000.pdf and Annex A:

Target Values, Soil Remediation Intervention Values and Indicative Levels for Serious Contamination http://www2.minvrom.nl/Docs/internationaal/annexS_12000.pdf

were also consulted.
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Table8
Selection of Ecological Surface Water Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

ODEQ . . Final
Screening I;%?Ic%?cil ) ) d ' Other Ecological B;O;cegljlna:lul Ecological Pracj[i cal
Parameter Level . Screening EPA Region 7 ¢ EPA Region 8 EPA Region 10°® Screaning Values' afive Vaue Quantitation
Vaues Levds (mg/L) (mg/L) (mg/L) (mg/L) Constituent? Surfaf:ﬁ Limit
(mg/l-) (mg/L) g Water (mg/l-)
Freshwater (mglL)
M etals/I nor ganics
Aluminum 8.70E-02 NVA 8.70E-02 | AWQC 8.70E-02 | AWQC 8.70E-02 AWQC | 870E-02 | LANL 8.70E-02 6.0E-02
Barium 4.00E-03 2.20E-01 4.00E-03 EPRG 4.00E-03 Tier 11 4.00E-03 EPRG | 3.80E-03 | LANL 4.00E-03 5.0E-03
Cadmium 2.20E-03 1.50E-04 250E-04 | AWQC 2.50E-04 AWQC 2.50E-04 AWQC | 1.50E-04 LANL Yes 2.20E-03 5.0E-04
Chromium (Cr-111) 7.40E-02 4.20E-02 740E-02 | AWQC 7.40E-02 AWQC 7.40E-02 AWQC | 7.70E-02 LANL Yes 7.40E-02 2.0E-03
Cobalt 2.30E-02 2.40E-02 2.30E-02 EPRG 2.30E-02 Tier Il 2.30E-02 EPRG 3.00E-03 LANL 2.30E-02 1.0E-03
Copper 9.00E-03 1.58E-03 9.00E-03 | AWQC 9.00E-03 | AWQC 9.00E-03 AWQC | 500E-03 | LANL Yes 9.00E-03 3.0E-03
Iron 1.00E+00 NVA 1.00E+00 | AWQC 1.00E+00 | AWQC 1.00E+00 AWQC | 1.00E+00 LANL 1.00E+00 5.0E-02
Lead 2.50E-03 1.17E-03 250E-03 | AWQC 2.50E-03 AWQC 2.50E-03 AWQC | 1.20E-03 LANL Yes 2.50E-03 1.0E-03
Magnesium 8.20E+01 NVA NVA NVA NVA NVA 8.20E+01 1.0E-01
Manganese 1.20E-01 NVA 1.20E-01 EPRG 1.20E-01 Tier 11 1.20E-01 EPRG 8.00E-02 LANL 1.20E-01 2.0E-03
Mercury 7.70E-04 1.30E-06 7.70E-01 | AWQC 7.70E-01 AWQC 7.70E-01 AWQC | 7.70E-04 LANL Yes 7.70E-04 3.0E-04
Molybdenum 3.70E-01 NVA 3.70E-01 EPRG 3.70E-01 Tier Il 3.70E-01 EPRG NVA 3.70E-01 5.0E-03
Nickel 5.20E-02 2.89E-02 5.20E-02 | AwWQC 5.20E-02 AWQC 5.20E-02 AWQC | 2.80E-02 LANL Yes 5.20E-02 1.0E-03
AWQ AWQ AWQ
Zinc 1.20E-01 6.57E-02 1.20E-01 C 1.20E-01 C 1.20E-01 C 6.60E-02 LANL Yes 1.20E-01 1.0E-02
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Table8 (Cont.)
Selection of Ecological Surface Water Screening Toxicity Valuesfor Constituents of Potential Ecological Concern (Oregon Sites)

ODEQ Fina
Screenin Region 5 Potential . .
Leve ° Ec?)?ogical ; c ; d ; e Other Ecological Bioaccumul Ecologica Prac_tlce_ll
a . EPA Region 7 EPA Region 8 EPA Region 10 . f . Vdue Quantitation
Parameter Values Screening (mglL) (mglL) (mglL) Screening Values aive Surface Limit
(mg/L) Levels® (mg/L) Constituent? Water " (mg/L)
Freshwate mg/L ]
r (mglL) (mglL)

Explosives

RDX NVA NVA NVA NVA NVA 1.90E-01 TAL 1.90E-01 8.0E-04
HMX NVA NVA NVA NVA NVA 3.30E-01 TAL 3.30E-01 4.0E-04
1,3-Dinitrobenzene NVA 2.20E-02 NVA NVA NVA 2.00E-02 TAL 2.00E-02 2.0E-04
1,3,5-Trinitrobenzene NVA NVA NVA NVA NVA 1.00E-02 TAL 1.00E-02 2.0E-04
2-Nitrotoluene NVA NVA NVA NVA NVA 8.00E+00 LANL 8.00E+00 4.0E-04
3-Nitrotoluene NVA NVA NVA NVA NVA 9.60E+00 LANL 9.60E+00 8.0E-04
4-Nitrotoluene NVA NVA NVA NVA NVA 1.70E+01 LANL 1.70E+01 4.0E-04
2,4-Dinitrotoluene 2.30E-01 4.40E-02 NVA NVA NVA 3.10E-01 LANL 2.30E-01 3.0E-04
2,6-Dinitrotoluene 2.30E-01 8.10E-02 NVA NVA NVA 6.00E-02 LANL 2.30E-01 3.0E-04
2-Amino,4,6-

Dinitrotoluene NVA NVA NVA NVA NVA 2.00E-02 TAL 2.00E-02 2.0E-04
4-Amino-2,6-

Dinitrotoluene NVA NVA NVA NVA NVA 8.60E+00 LANL 8.60E+00 2.0E-04
2,4,6-Trinitrotoluene NVA NVA NVA NVA NVA 9.00E-02 TAL 9.00E-02 3.0E-04
Nitrobenzene 5.40E-01 2.20E-01 NVA NVA NVA 2.70E-01 LANL 5.40E-01 2.0E-04
Tetryl NVA NVA NVA NVA NVA 5.80E+00 LANL 5.80E+00 7.5E-04
NVA = No VaueAvailable
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Table8 (Cont.)
Selection of Ecological Surface Water Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

a Oregon Department of Environmental Quality Screening Level Values (December 2001).

b Ecological Screening Levels (ESLs), U.S.EPA Region 5, August 2003.

¢ USEPA Region 7: Catherine Wooster-Brown (Eco Risk Assessor) recommends the following hierarchy: National Ambient Water Quality Criteria; ORNL Effroymson values (ORNL, 1977).
d USEPA Region 8: Dale Hoff (Eco Risk Assessor) recommends the following hierarchy: National Ambient Water Quality Criteria; Great Lakes Tier |l Values;

Canadian Environmental Quality Guidelines (CCME, 2003) or ORNL Effroymson values (ORNL, 1977).

e USEPA Region 10: Joseph Goulet (Eco Risk Assessor) says Region 10 has no recommended hierarchy, therefore, values from the USEPA Region 7 Approach were used.

f Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E. Welsh, F.M. Cretella, P.H. Reno, and F.B. Daniel (TAL), 1999, Nitroaromatic Munition Compounds: Environmental Effects and
Screening Values.

Rev. Environ. Contam. Toxicol.

Los Alamos National Laboratory (LANL), Eco Risk Database, Release 2.2, September 2005.

g Potential bioaccumulative constituents will be evaluated in more detail, as some screening val ues do not take into account bioaccumulation.

Potential bioaccumulative potential from: Bioaccumulation and I nterpretation for the Purposes of Sediment Quality Assessment: Status and Needs (USEPA, 2000) and ODEQ EQSLV's
(ODEQ), 2001).

h Final Screening Value selected using the following hierarchy:

1. State Value (Oregon)

2. USEPA Region State Located In (USEPA Region 10)

3. Lower of Talmage et a. [TAL] (1999) or LANL (2005) values.

AWQC=National Ambient Water Quality Criteria

LANL= Los Alamos National Laboratory

Tier [1=Great Lakes Tier || Water Quality Criteria

EPRGs=0ak Ridge National Laboratory Ecological PRGs

TAL=Tamage et al (1999)

CCME=Canadian Council of Ministers of the Environment, Environmental Quality Guidelines

Other References:

Efroymson, R.A., et a., 1997, Preliminary Remediation Goals (EPRGS), ORNL, ES/ER/TM-162/R2,

Canadian Environmental Quality Guidelines (for Freshwater) Summary Table, CCME, December 2003.

Great Lakes Tier 11 Values from Suter, G.W. and C.L. Tsao, 1996, Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Rev,
ES/ER/TM-96/R2.

National AWQC from USEPA Water Quality Criteria Web Site: http://www.epa.gov/waterscience/criteria/wqcriteria.html .
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Table9
Selection of Ecological Sediment Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

ODEQ Region 5 _ Final _
Screenin . . Potential Ecologica Practical
Parameter Lol 'Esi?;?]'if]ag' EPA Region7° | EPA Region8¢ | EPA Region10°® S(zﬁznii‘;"toe\gl';i'f Bioacoumulati | Soreeni ng | Quantitation
Values? Levdls® (mg/kg) (mg/kg) (mg/kg) (mg/kg) ve Value Limit
(mg/kg) Constituent?¢ | Sediment" (mg/kg)
Freshwater | (MO (mglkg)
M etal S/l nor ganics
Aluminum NVA NVA NVA NVA NVA 2.80E+02 LANL 2.80E+02 20.0
Barium NVA NVA NVA NVA NVA 480E+01 | LANL 4.80E+01 05
Cadmium 3.00E-03 9.90E-01 9.90E-01 | MAC | 990E-01 | MAC 9.90E-01 MAC | 3.30E-01 LANL Yes 3.00E-03 05
Chromium 3.70E+01 4.34E+01 434E+01 | MAC | 4.34E+01 | MAC 4.34E+01 MAC | 5.60E+01 | LANL Yes 3.70E+01 1.0
Cobalt NVA 5.00E+01 NVA NVA NVA 2.30E+02 | LANL 2.30E+02 05
Copper 1.00E+01 3.16E+01 3.16E+01 | MAC | 3.16E+01 | MAC 3.16E+01 MAC | L70E+01 | LANL Yes 1.00E+01 1.0
Iron NVA NVA NVA NVA NVA 2.00E+01 | LANL 2.00E+01 15.0
Lead 3.50E+01 3.58E+01 358E+01 | MAC | 358E+01 | MAC 3.58E+01 MAC | 270E+01 | LANL Yes 3.50E+01 1.0
Magnesium NVA NVA NVA NVA NVA NVA NVA 25.0
Manganese 1.10E+03 NVA NVA NVA NVA 7.20E+02 | LANL 1.10E+03 05
Molybdenum NVA NVA NVA NVA NVA NVA NVA 05
Nickel 1.80E+01 2.27E+01 2.27E+01 | MAC | 2.27E+01 | MAC 2.27E+01 MAC | 3.90E+01 | LANL Yes 1.80E+01 1.0
zZinc 3.00E+00 1.21E+02 1.21E+02 | MAC | 1.21E+02 | MAC 1.21E+02 MAC | 3.70E+01 | LANL Yes 3.00E+00 2.0
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Table9 (Cont.)
Selection of Ecological Sediment Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

ODE , Final
Screeni%g EFi?)?(IJ%?cil . . _ . . . Other Ecological _ Potential _ Ecologi.cal Praqticgl
Parameter Level Screening EPA Region 7 EPA Region 8 EPA Region 10 Screening Level St Bioaccumulati | Screening Quantltfamlon
Values? Levas® (markg) (markg) (mg/kg) (mg/kg) ve Value X Limit
(mg/kg) (mg/kg) Constituent?? | Sediment (mg/kg)
Freshwater (mg/kg)
Explosives
RDX NVA NVA NVA NVA NVA 1.30E-01 TAL 1.30E-01 0.075
HMX NVA NVA NVA NVA NVA 4.70E-02 TAL 4.70E-02 0.050
1,35
Trinitrobenzene NVA NVA NVA NVA NVA 2.40E-02 TAL 2.40E-02 0.020
1,3-
Dinitrobenzene NVA 8.61E-03 NVA NVA NVA 6.70E-02 TAL 6.70E-02 0.020
2,4
Dinitrotoluene NVA 1.44E-03 NVA NVA NVA 2.90E-01 LANL 2.90E-01 0.040
2,6-
Dinitrotoluene NVA 3.98E-03 NVA NVA NVA 1.90E+00 LANL 1.90E+00 0.040
2,46-TNT NVA NVA NVA NVA NVA 9.20E-01 TAL 9.20E-01 0.040
2-Amino-4,6,-
Dintrotoluene NVA NVA NVA NVA NVA 7.00E+00 LANL 7.00E+00 0.040
4-Amino-2,6,-
Dintrotoluene NVA NVA NVA NVA NVA 1.90E+00 LANL 1.90E+00 0.040
2-Nitrotoluene NVA NVA NVA NVA NVA 5.60E+00 LANL 5.60E+00 0.075
3-Nitrotoluene NVA NVA NVA NVA NVA 4.90E+00 LANL 4.90E+00 0.050
4-Nitrotoluene NVA NVA NVA NVA NVA 1.00E+01 LANL 1.00E+01 0.040
Nitrobenzene NVA 1.45E-01 NVA NVA NVA 3.20E+01 LANL 3.20E+01 0.020
Tetryl NVA NVA NVA NVA NVA 1.00E+02 | LANL 1.00E+02 0.065

NVA = No Vaue Available
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Table9 (Cont.)
Selection of Ecological Sediment Screening Toxicity Values for Constituents of Potential Ecological Concern (Oregon Sites)

a Oregon Department of Environmental Quality Screening Level Values (December 2001).

b Ecological Screening Levels (ESLs), U.S.EPA Region V, August 2003.

¢ USEPA Region 7: Catherine Wooster-Brown (Eco Risk Assessor) recommends the following hierarchy: MacDonald Consensus Values (MacDonald, 2000); ORNL Effroymson
values (ORNL, 1977).

d USEPA Region 8: Dale Hoff (Eco Risk Assessor) recommends the following hierarchy: MacDonald Consensus Values (MacDonald, 2000); Canadian 1SQG values (CCME, 2003)
or ORNL Effroymson values (ORNL, 1977).

e USEPA Region 10: Joseph Goulet (Eco Risk Assessor) says Region 10 has no recommended hierarchy, therefore, values from the USEPA Region 7 Approach were used.

f Tamage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E. Welsh, F.M. Cretella, P.H. Reno, and F.B. Daniel (TAL), 1999, Nitroaromatic Munition Compounds. Environmental Effects
and Screening Values,

Rev. Environ. Contam. Toxicol. or Los Alamos National Laboratory (LANL), Eco Risk Database, Release 2.2, September 2005.

g Potential bioaccumulative constituents will be evaluated in more detail, as some screening values do not take into account bioaccumulation.

Potential bioaccumulative potential from: Bioaccumulation and Interpretation for the Purposes of Sediment Quality Assessment: Status and Needs (USEPA, 2000) and ODEQ
EQSLVs(ODEQ, 2001).

h Final Screening Value selected using the following hierarchy:

1. State Value (Oregon)

2. USEPA Region State Located In (USEPA Region 10)

3. Lower of Talmage et al. [TAL] (1999) or LANL (2005) values.

Note: The Talmage [TAL] screening val ues assume 10% organic carbon in the sediment.

MAC=MacDonald Consensus Vaues

EPRGs=0ak Ridge National Laboratory Ecological PRGs
| SQGs=Canadian Interim Sediment Quality Guidelines
LALN=Los Alamos National Laboratory

TAL=Tamage et al (1999)

Other References:

Efroymson, R.A., et a., 1997, Preliminary Remediation Goals (EPRGSs), ORNL, ES'ER/TM-162/R2,

Canadian Interim Sediment Quality Guidelines (1ISQGs) Summary Table, CCME, December 2003.

MacDonald, D.D, C.G. Ingersoll and T.A. Berger, 2000, Development and Evaluation of Consensus-Based Sediment Quality Criteriafor Freshwater Ecosystems, Archives of
Environmental Contamination and Toxicology 39:20-31.
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Draft Wor ksheets

Site I nfor mation Wor ksheet
M RSPP Data Gaps
HRS Data Gaps

Site I nspection Technical Project Planning Meeting
CampAbbot April 4, 2006



Site Infor mation Wor ksheet

Project:

Site: 7AOCs

Camp Abbot

Suggested M eansto Obtain

Potential Source(s) of Site

Responsidefor

Deadline for Obtaining

Site I nfor mation Needed® Site Information Information Obtaining Site Information
1 Appropriate analytical parameters TPP stakeholder concurrence Stakeholders For inclusion in TPP Memo
and methods
2 Health and ei:/c;: Egscal screening TPP stakeholder concurrence Stakeholders For inclusionin TPP Memo
Sl approach to surface water and . .
3 groundwater pathways TPP stakeholder concurrence Stakeholders For inclusion in TPP Memo
4 Assal'JI.t/demoI Ition range (from TPP stakeholder concurrence Stakeholders For inclusion in TPP Memo
Demolition Area & Mortar Range)
5 AOC locations & boundaries Review of aerial photographs Aerial photographs (1940's-1950's) Shaw & USACE For inclusion in SSWP
6 Background metals data Review and/or sample PUb“Shed;r;eI;ﬁI:ée’ USGS, Shaw For inclusion in SSWP
7 Background ;sg\:nrﬁ)]leltrélgsreqw rements ODEQ protocol ODEQ guidance document ODEQ For inclusionin TPP Memo
8 Schedule for sampling AOCs Consultation ODEQ Shaw Prior to field work
9 Inform landowners of site visits Phone Prior to field work
10 Lat/Long and x,y on all maps GIS Add to maps Shaw For inclusionin TPP Memo
11 Point of contact for community Not applicable Before start of field work
- L etters/conversations with .
12 Access agreements Letters, call, or visit stakeholders stakeholders USACE Before start of field work
Threatened or endangered species . - . L
13 within AOCs Phone U.S. Fishand Wildlife Shaw For inclusionin TPP Memo
14 | Aressof C“”“rios'gsr“f'cance within SHPO Phone SHPO Shaw For inclusion in TPP Meno
15 History of landfill use Literature review Army & community records Shaw For inclusion in SSWP

Refer to EM 200-1-2, Paragraphs 1.1.3 and

a 22
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Range Complex No. 1
:?D'\f' ISRange  £150R0041
Module Table Table Description Data | Potential Source of Information to Fill Data D’:ttoa Description of Known Data
No. Gap Gap
Gap
c 1 Munitions Type X Reconnaissance of area Small arms (.22 to .50 caliber)
2 2 Source of Hazard X Former small arms range
% 3 Location of Munitions X Suspected historical evidence
@ 4 Ease of Access X No barrier
g [E 5 Status of Property X Non-DoD control
% w 6 Population Density X <100 persons per square mile
o 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
B 8 Activities/Structures X Agricultural - livestock grazing
u% 9 Ecological and/or Cultural Resources State Historical Preservation Office
10 EHE Module Score Evaluation pending filling of data gaps
m 11 CWM Configuration X Historical evidenceindicates that CWM are not present
g @ 12 Sources of CWM X Historical evidence indicates that CWM are not present
% 5 13 Location of CWM X Historical evidence indicates that CWM are not present
% "§ 14 Ease of Access X No barrier
..? < 15 Status of Property X Non-DoD control
g -u-; 16 Population Density X < 100 persons per square mile
TN 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g T 18 Activities/Structures X Agricultural - livestock grazing
5 § 19 Ecologica and/or Cultural Resources State Historical Preservation Office
S 20 CHE Module Score X Evaluation pending filling of data gaps
5 E o1 HHE Eactor Levels x Eg]}?;ninant hazard evaluation pending analytical
E < 22 | HHE Three-Letter Combination Levels |  x fg‘l}?;“mam hazard evaluation pending analytical
% '% 23 HHE Module Ratings x %ﬂ}iﬂinant hazard evaluation pending analytical
T E o4 HHE Module Rating X g}flsminant hazard evaluation pending analytical
P'rviI()F:ﬁy 25 Mazi:jr E&;ﬁ;ﬁm%mf&:ﬁnm X Evaluation pending filling of data gaps

To be completed by USACE once all datagaps arefilled.
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Anti-Tank Range
FDM ISRange  £150R0041
Module Table Table Description Data | Potential Source of Information to Fill Data D’:ttoa Description of Known Data
No. Gap Gap
Gap
1 Munitions Type X 2.36-in anti-tank and practice rockets; anti-tank and
5 practice rifle grenades
B 2 Source of Hazard X Gunnery, artillery range
§ 3 Location of Munitions X Suspected historical evidence
4 = 4 Ease of Access X No barrier
g E 5 Status of Property X Non-DoD control
I~ 6 Population Density X <100 persons per square mile
.% 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
;—3_ 8 Activities/Structures X Agricultural - livestock grazing
w 9 Ecological and/or Cultural Resources State Historical Preservation Office
10 EHE Module Score Evaluation pending filling of data gaps
m 11 CWM Configuration X Historical evidence indicates that CWM are not present
o 6 12 Sources of CWM X Historical evidence indicates that CWM are not present
% g 13 Location of CWM X Historical evidence indicates that CWM are not present
= § 14 | Easeof Access X No barrier
83 15 Status of Property X Non-DoD control
g _u-; 16 Population Density X < 100 persons per square mile
T N 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g E 18 Activities/Structures X Agricultural - livestock grazing
) § 19 Ecological and/or Cultural Resources X State Historical Preservation Office
©) 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Contaminant hazard eva uation pending analytical results
S 'g '% | 22 HHE Three-L etter Combination Levels X Contaminant hazard evaluation pending analytical results
g % § i 23 HHE Module Ratings X Contaminant hazard evaluation pending analytical results
w 24 HHE Module Rating X Contaminant hazard eva uation pending analytical results
P'rvilcl)?riy 25 Mal:;irzr g;ﬁéﬁgﬁﬂ ggﬂég;;ﬁng) X Evaluation pending filling of data gaps
To be completed by USACE once all datagaps arefilled.
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Demolition Area
RMISRange  r190R0041
I1D:
. . . No
Module Table Table Description Data | Potential Source of Information to Fill Data Data Description of Known Data
No. Gap Gap
Gap
1 Munitions Type X Reconnaissance of area Detonating cord, Dynamite, TNT, Detonators, Blasting
s caps, Fuses, Boosters, Bursters
5 2 Source of Hazard X Demoalition training range
§ 3 Location of Munitions X Suspected historical evidence
I 4 Ease of Access X No barrier
=~
a 'iJ 5 Status of Property X Non-DoD control
E = 6 Population Density X < 100 persons per square mile
% 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
%_ 8 Activities/Structures X Agricultural - livestock grazing
i 9 Ecological and/or Cultural Resources X State Historical Preservation Office
10 EHE Module Score X Evaluation pending filling of data gaps
o 11 CWM Configuration X Historical evidence indicates that CWM are not present
i) 5 12 Sources of CWM X Historical evidence indicates that CWM are not present
% 5 13 Location of CWM X Historical evidenceindicates that CWM are not present
=35 14 | Easeof Access X No barrier
8 IS 15 Status of Property X Non-DoD control
g % 16 Population Density X <100 persons per square mile
3 g 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g T 18 Activities/Structures X Agricultural - livestock grazing
) § 19 Ecological and/or Cultural Resources X State Historical Preservation Office
S 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Contaminant hazard evaluation pending analytical results
o
= _g g 22 HHE Three-Letter Combination Levels X Contaminant hazard evaluation pending analytical results
I
g % § | 23 HHE Module Ratings X Contaminant hazard eva uation pending analytical results
w 24 HHE Module Rating X Contaminant hazard evaluation pending analytical results
MRS MRS Priority (Based on Highest . o
Priority = Hazard Evaluation M odule Rating) x 2ENEE ol I QFCER T

To be completed by USACE once all datagaps arefilled.
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Mortar Range
FDM ISRange  £150R0041
Module Table Table Description Data | Potential Source of Information to Fill Data D’:ttoa Description of Known Data
No. Gap Gap
Gap
1 Munitions Type X 60mm and 81mm mortars
_E 2 Source of Hazard X Mortar range
§ 3 Location of Munitions X Suspected historical evidence
E 4 Ease of Access X No barrier
'% ’LE 5 Status of Property X Non-DoD control
g 6 Population Density X <100 persons per square mile
:é 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
B 8 Activities/Structures X Agricultural - livestock grazing
L% 9 Ecological and/or Cultural Resources X State Historical Preservation Office
10 EHE Module Score X Evaluation pending filling of data gaps
m 11 CWM Configuration X Historical evidence indicates that CWM are not present
T 5/ 12 Sources of CWM X Historical evidence indicates that CWM are not present
% S 13 Location of CWM X Historical evidence indicates that CWM are not present
= g 14 | Easeof Access X No barrier
8 IS 15 Status of Property X Non-DoD control
g _u'; 16 Population Density X < 100 persons per square mile
LR 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g E 18 Activities/Structures X Agricultural - livestock grazing
6 % 19 Ecological and/or Cultural Resources X State Historical Preservation Office
S 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Contaminant hazard evaluation pending analytical results
= g '% | 22 HHE Three-Letter Combination Levels X Contaminant hazard evaluation pending analytical results
g % § i 23 HHE Module Ratings X Contaminant hazard eva uation pending analytical results
w 24 HHE Module Rating X Contaminant hazard evaluation pending analytical results
Plrvilfrﬁy 25 Mazgrzr E\:;ﬁ;ﬁmggm;gggﬁng) X Evaluation pending filling of data gaps

To be completed by USACE once all datagaps arefilled.
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Grenade Courts
FDM ISRange  £150R0041
. . . No
Module Table Table Description Data | Potential Source of Information to Fill Data Data Description of Known Data
No. Gap Gap
Gap
1 Munitions Tvpe X Mk 1, M 15, AN-M8, and AN-M14 Grenades, M21
c yp Practice hand grenades
% 2 Source of Hazard X Grenade courts
= 3 Location of Munitions X Suspected historical evidence
i 4 Ease of Access X No barrier
g 'iJ 5 Status of Property X Non-DoD control
% w 6 Popul ation Density X <100 persons per square mile
_°>’ 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
é_ 8 Activities/Structures X Agricultural - livestock grazing
| cological and/or Cultural Resources X ate Histori eservation Office
n 9 Ecologica and/or Cultural R State Historical Pr ion Offi
10 EHE Module Score X Evaluation pending filling of data gaps
o 11 CWM Configuration X Historical evidence indicates that CWM are not present
o 5 12 Sources of CWM X Historical evidence indicates that CWM are not present
% 5 13 Location of CWM X Historical evidence indicates that CWM are not present
>3 14 | Easeof Access X No barrier
8 IS 15 Status of Property X Non-DoD control
m - - -
g o 16 Population Density X <100 persons per sguare mile
3 g 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g T 18 | Activities/Structures X Agricultural - livestock grazing
) % 19 Ecological and/or Cultural Resources X State Historical Preservation Office
S 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Contaminant hazard evaluation pending analytical results
o
= g g 22 HHE Three-Letter Combination Levels X Contaminant hazard evaluation pending analytical results
I - - - - -
§ :Rcé % T 23 HHE Module Ratings X Contaminant hazard eva uation pending analytical results
> N—r
w 24 HHE Module Rating X Contaminant hazard evaluation pending analytical results
MRS MRS Priority (Based on Highest . o
Priority e Hazard Evaluation M odule Rating) X SEEE eIy @feER e

To be completed by USACE once all datagaps arefilled.
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Munitions Response Site Prioritization Protocol (MRSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Burial Pit
FDM ISRange  £150R0041
Module Table Table Description Data | Potential Source of Information to Fill Data D’:ttoa Description of Known Data
No. Gap Gap
Gap
Light and heavy arms (.30 to .50 caliber); Grenades;
1 Munitions Type X 60mm and 81mm Mortars; 2.36-in Anti-tank and
s practice rockets; Explosives; Riot control agents;
5 Chemical 1D, Toxic gas sets; Toxic chemical munitions
% 2 Source of Hazard X Landfill disposal areafor all munitions
i 3 Location of Munitions X Suspected historical evidence
g %\ 4 Ease of Access X No barrier
E w 5 Status of Property X Non-DoD control
g 6 Population Density X < 100 persons per square mile
é_ 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
3 8 Activities/Structures X Agricultural - livestock grazing
9 Ecological and/or Cultural Resources X State Historical Preservation Office
10 EHE Module Score X Evaluation pending filling of data gaps
o 11 CWM Configuration X Historical evidence indicates that CWM are not present
i) 5 12 Sources of CWM X Historical evidence indicates that CWM are not present
% g 13 Location of CWM X Historical evidence indicates that CWM are not present
= 8 14 | Easeof Access X No barrier
8C 15 | Statusof Property X Non-DaD control
g % 16 Population Density X <100 persons per square mile
3N 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g E 18 Activities/Structures X Agricultural - livestock grazing
) § 19 Ecological and/or Cultural Resources X State Historical Preservation Office
S 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Contaminant hazard evaluation pending analytical results
= _g '% %\ 22 HHE Three-Letter Combination Levels X Contaminant hazard evaluation pending analytical results
g % § | 23 HHE Module Ratings X Contaminant hazard eva uation pending analytical results
w 24 HHE Module Rating X Contaminant hazard evaluation pending analytical results
PlrviloF:ﬁy 25 Mazirzr E&;ﬁéﬁﬁ%gﬁg:ﬁnm X Evaluation pending filling of data gaps
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Munitions Response Site Prioritization Protocol (M RSPP) Data Gaps

32 CRF Part 179

Installation: Camp Abbot
AOC: Chemical Training Area
RISRange - E100R0041
Module Table Table Description Data | Potential Source of Information to Fill Data DI\;?a Description of Known Data
No. Gap Gap
Gap
. AN-M8 and M 15 Smoke grenade; AN-M 14 Incendiary
- 1 Munitions Type X grenade; Tear gasM1; Chemical 1D, Toxic Gas Set
S M1and M2; Toxic chemica munitions
s 2 Source of Hazard X Chemical identification area
E 3 Location of Munitions X Suspected historical evidence
iim 4 Ease of Access X No barrier
§ E 5 Status of Property X Non-DoD control
f>, - 6 Population Density X < 100 persons per square mile
z 7 Population Near Hazard X 0 inhabited structures w/in 2 miles
‘_L%- 8 Activities/Structures X Agricultural - livestock grazing
9 Ecologica and/or Cultural Resources State Historical Preservation Office
10 EHE Module Score X Evaluation pending filling of data gaps
m 11 CWM Configuration X Historical evidenceindicates that CWM are not present
° 5 12 Sources of CWM X Historical evidence indicates that CWM are not present
% g 13 Location of CWM X Historical evidence indicates that CWM are not present
= ?3 14 | Easeof Access X No barrier
8¢ 15 | Statusof Property X Non-DoD control
g _u-; 16 Population Density X < 100 persons per square mile
LR 17 Population Near Hazard X 0 inhabited structures w/in 2 miles
g T 18 Activities/Structures X Agricultural - livestock grazing
) g 19 Ecologica and/or Cultural Resources X State Historical Preservation Office
&) 20 CHE Module Score X Evaluation pending filling of data gaps
c 21 HHE Factor Levels X Cont aminant hazard eval uation pending analytical results
= g '% %\ 22 HHE Three-Letter Combination Levels X Contaminant hazard evaluation pending analytical results
§ g § I| 23 HHE Module Ratings X Contaminant hazard evaluation pending analytical results
w 24 HHE Module Rating X Contaminant hazard eva uation pending analytical results
P'rvilcfjﬁy 25 Mar\;:rzr E’J;ﬁ;ﬁm%mgggﬁnw X Evaluation pending filling of data gaps
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Camp Abbott HRS Data Gaps

Information required to complete the MEC-HRS data collection form:

Item | Number | Comment — Missing Data Element
1 18 Confirm the latitude / longitude of potential source(s) and the accuracy
of the information (in meters)
2 Source scale (i.e., 1:24,000, etc.)
3 1.12 | Site Permits
4 24 Confirm if there are other NPL sites within 1 mile of the site
5 5.3 Population within 1 mile, within 4 miles
6 6 Water use (GW within 4 miles, SW within 15 miles)
7 6.1 Tota drinking water population served
8 6.2 Type of drinking water supply system (GW or SW?)
9 6.3 Other water uses of GW within 4 miles
10 6.5 Surface water uses
11 6.6 Type of SW adjacent to (within 2 miles) of the site
12 8.1 Types of action(s) that have occurred at or near the site
13 8.2 Who did the action? (EPA, Private parties, other, etc.?)
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